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1.0  INTRODUCTION

The Big Creek Watershed is located within the Coeur d'Alene River basin and is a north-flowing
tributary of the South Fork Coeur d'Alene River (South Fork).  The Bureau of Land Management
(BLM) has identified 71 source areas (e.g., mining waste rock dumps, adits, and jig tailings piles)
within the watershed (BLM 1999).  The watershed has been affected by mining activities, and
past and continuing releases of metals from mining wastes.

There have been no known major cleanup activities in the Big Creek watershed.  During the 2000
field season, the USDA-Forest Service performed some minor grading to stabilize an access road
around the waste rock dump at the Idaho-Leadville mine site; they have also performed several
isolated portal closures (Johnson, 2000).  

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary).  The watershed
itself has been divided into four segments to focus this investigation (Figure 1.1-1).  Brief
descriptions of each segment are presented in this section.

1.1 SEGMENT DESCRIPTIONS

Segment BigCrkSeg01 contains the headwaters of Big Creek down to just below the First
National mine (Figure 4.1-1). The BLM identified nine source areas in this segment.  Sampling
of surface water indicates that metals concentrations are greater than ambient water quality
criteria (AWQC).

Segment BigCrkSeg02 contains the headwaters of the East Fork of Big Creek (East Fork) to its
confluence with the main stem of Big Creek (Figure 4.1-3).  The BLM identified 21 source areas
in this segment.  These areas are mostly unnamed prospects in areas distant from the stream. 
Sampling of surface water indicates that metals concentrations in surface water are greater than
AWQC.

Segment BigCrkSeg03 contains the headwaters of the West Fork of Big Creek (West Fork) down
to its confluence with the main stem of Big Creek (Figure 4.1-4).  The BLM identified eight
source areas in this segment.  Sampling of surface water indicates that metals concentrations in
surface water are greater than AWQC.
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Segment BigCrkSeg04 begins at the confluence of the main stem of Big Creek with the East Fork
and ends at the confluence of Big Creek with the South Fork Coeur d'Alene River (Figure 4.1-6). 
The BLM identified 33 source areas in this segment. Sampling of surface water indicates that
metals concentrations in surface water are greater than AWQC.  Active mining operations
associated with the Sunshine mine and mill complex have impacted riparian and riverine
habitats.  Impacts include loss of riparian vegetation and channel structure.  The confluence of
Big Creek with the South Fork Coeur d'Alene River has been recently restructured to allow the
passage of fish between the two waterbodies.  Fish populations in the watershed are comparable
to those observed in reference streams and other less heavily modified watersheds throughout the
basin; however, fish (trout and sculpin) were more prevalent in the upper portions of the
watershed than in this segment which has a higher degree of anthropogenic impacts.  

1.2 REPORT ORGANIZATION

The remedial investigation (RI) report is divided into seven parts.  This report on the Big Creek
Watershed is one of eight reports contained within Part 2 presenting the RI results for the eight
CSM Unit 1 upper watersheds.  The content and organization of this report are based on EPA's
Guidance Document for Conducting Remedial Investigations and Feasibility Studies under
CERCLA, Interim Final (USEPA 1988).  This report contains the following sections:

! Section 2–Physical Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology.

! Section 3–Sediment Transport Processes

! Section 4–Nature and Extent of Contamination, includes a summary of chemical
results and estimates of mass loading from source areas

! Section 5–Fate and Transport, includes chemical and physical transport processes
for metals

! Section 6–References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment, the ecological risk assessment, and the feasibility
study (FS) (all under separate cover).
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2.0  PHYSICAL SETTING

2.1 GEOLOGY

2.1.1 Geomorphic Setting

The Big Creek Watershed is located on the south side of the South Fork Coeur d’Alene River
(South Fork), about 3 miles east of Kellogg (Figure 1.1-1).  Big Creek, West Fork Big Creek, and
East Fork Big Creek are the principal drainages of the watershed (Figure 1.1-1).  The headwaters
of West Fork Big Creek and East Fork Big Creek begin in the St. Joe Mountains at an  elevation
of between 5,000 to 5,900 feet.  West Fork Big Creek and East Fork Big Creek flow in a
northerly direction and meet to form Big Creek (Part 1, Figure 1.2-2).

Like most drainages in the district, East Fork Big Creek, West Fork Big Creek, and Big Creek all
flow through narrow, steep-walled, V-shaped canyons throughout their course, with the
exception of the lower 2-mile-long reach of Big Creek above the confluence with the South Fork. 
The Big Creek channel widens along this 2-mile reach as the channel approaches the South Fork,
displaying a relatively flat floodplain ranging from 0.1 to 0.3 mile wide that is enclosed by steep
canyon walls.

2.1.2 Bedrock Geology

Weakly metamorphosed sedimentary rocks assigned to the Precambrian Belt Supergroup are the
most prevalent rocks within the Big Creek Watershed (Part 1, Figure 3.2-1).  West Fork Big
Creek and East Fork Big Creek drain the Wallace Formation and a relatively minor amount of the
Striped Peak Formation.  The Wallace Formation consists of alternating beds of carbonate-
bearing argillite and quartzite (Hobbs et al. 1965).  The Striped Peak Formation consists of
quartzite and lesser argillite (Hobbs et al. 1965).

2.1.3 Structural Geology

Roughly east-west-trending faults dominate the structural fabric of the Big Creek Watershed. 
The Osburn Fault is the principal structure of the district, and the most prominent faults mimic
the trend of the Osburn Fault (Part 1, Figure 3.2-1).  The most prominent faults in Big Creek are
the Polaris (a normal fault), Silver Summit (type not determined), Alhambra (reverse fault), Big
Creek (reverse fault), Placer Creek (normal fault), and Striped Peak (type not determined)
(Part 1, Figures 3.2-1 and 3.2-2).
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Parallel to the trend of the east-west-trending faults are two prominent anticlinal folds,
designated the East Fork Anticline and the Big Creek Anticline (Hobbs et al. 1965).  The fold
axis of the Big Creek Anticline is between the Alhambra and Big Creek Faults.  The fold axis of
the East Fork Anticline is located within 1 mile and south of the Placer Creek Fault (Hobbs et al.
1965).

2.1.4 Soils

Like most of the soils throughout the district, the soils of the Big Creek Watershed can be
grouped into two broad categories:  hillside soils and valley soils.  Hillside soils typically consist
of silty loam with variable amounts of gravels and clay, generally less than 2 feet thick (MFG
1992; Camp Dresser & McKee 1986).  Valley soils are primarily found within and along the
flanks of the lower reaches of Big Creek and (to a lesser extent) at a point roughly midway
between the headwaters of West Fork Big Creek and its confluence with Big Creek (Part 1,
Figure 3.2-1).  The valley soils are mapped as Quaternary alluvium (Part 1, Figure 3.2-1, symbol
Qal).  In the Big Creek Watershed, Quaternary alluvial deposits are a mixture of cobbly gravels,
sands, and silts.  There are more cobbly gravels than sands in the West Fork Big Creek Qal
deposits and upper reaches of Big Creek, whereas sands predominate in the 2-mile-long reach of
Big Creek above the confluence with the South Fork (Part 1, Figure 3.2-1).

West and east of the 2-mile-long reach of Big Creek above the confluence with the South Fork
are Quaternary terrace gravels, which are characterized by well-developed sandy soil overlying
cobbly to bouldery gravels (Part 1, Figure 3.2-1, symbol QTog) (Box, Bookstrom, and Kelley
1999).  These deposits exist as benches up to 1,200 feet topographically above nearby streams
(Umpleby and Jones 1923).

Included with the Quaternary alluvium are tailings and related materials produced by mining
activities.  Tailings are discussed further in Section 4, Nature and Extent of Contamination.

Metal concentrations in soil may be elevated in areas underlain by very shallow mineralization or
ore deposits.  These elevated areas of metal concentrations, or dispersion patterns, were studied
in the basin by the USGS (Gott and Cathrall 1980).  In Part 1 of the RI, the determination of
background takes into account such effects.

2.1.5 Ore Deposits

The Big Creek Watershed drains a portion of the Page-Galena Mineral Belt; part of this belt is
referred to as the Silver Belt (Part 1, Figure 3.2-3).  Silver was the most abundant metal produced
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the Big Creek Watershed.  The dominant ore deposit type consists of what is referred to as fissure
vein deposits, which are steeply dipping veins hosted primarily by the Revett-St. Regis
Formations transition zone (Stratus 1999).  This transition zone is several hundred feet thick and
is characterized by increasingly less pure quartzite grading into impure quartzite and interbedded
argillite (Hobbs et al. 1965).  Fissure veins are typically fault-controlled, and the veins at the
Crescent and Sunshine Mines occur within the Alhambra Fault (Part 1, Figure 3.2-3).

The principal ore minerals are galena (lead), tetrahedrite (silver and copper), sphalerite (zinc),
and chalcopyrite (copper).  The principal non-ore minerals associated with the fissure vein
deposits are quartz, pyrite, siderite (an iron carbonate), ankerite (a calcium-iron carbonate) and
minor arsenopyrite (an iron-arsenic sulfide).  Zonation of certain minerals is present within the
deposits.  In the Crescent and Sunshine Mines, the relative volume of tetrahedrite increases with
depth, whereas the relative volume of galena decreases with depth (White 1998).  Pyrite and
chalcopyrite also increase with depth (White 1998).

Waste rock piles are present at all mine workings and consist of broken, angular rock that is
generally unmilled and typically dumped near the mouth of workings.  The chemical and
mineralogical content of waste rock in the Big Creek Watershed is discussed further in Section 4,
Nature and Extent of Contamination.

2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section.  During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999). 
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

Mining began in the Big Creek basin by at least 1884.  During that year, True and Dennis Blake
discovered the Yankee lode on the south side of the South Fork.  The Blakes hand picked ores
from tiny stringers and at times hand jigged their product prior to shipping.  These methods
continued until at least 1914 when the Blakes gave up their mining activities to leasers.  On-site
processing of ores by these methods resulted in coarse jigs tailings, which were very high in
metal content, being discharged to Big Creek (Quivik 1999).  Hand sorting and jigging of ore
may have continued under lease operations after 1914.

A mill was not associated with the Yankee Boy and Yankee Girl Mines until the mines were
acquired by the newly organized Sunshine Mining Company in December 1920.  By this time,
the Big Creek Mining Company was also operating the Crescent Mill on Big Creek, and was
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involved in a lawsuit brought by the town of Kellogg for polluting its public water supply with
tailings being disposed of in Big Creek.  The Big Creek Mining Company and the Sunshine
Mining Company responded by relocating their point of waste discharge to downstream of the
Kellogg water intake (Quivik 1999).

Records indicate that a significant volume of tailings accumulated near the mouth of Big Creek. 
It is unclear whether these tailings resulted from tailings that made their way down Big Creek or
whether they were from upstream sources on the South Fork that settled out near the mouth of
Big Creek.  The Federal Mining & Smelting Company began to work the Big Creek tailings
deposit in 1947.  The material was trucked to the Polaris Mill in Osburn for concentration.  In
1948, the company hauled 37,290 tons of material, and 99,600 tons of material were hauled in
1949.  The tailings deposit was worked by unnamed lessees in 1950 and later by the Zanetti
Brothers in 1951 and 1952 (Quivik 1999).

Production records for the mines of the Big Creek Watershed indicate that an estimated
12.4 million tons of ore were mined in the area from 1913 to 1990 (Mitchell and Bennett 1983;
SAIC 1993).  From this ore, an estimated 72,274 tons of lead, 53,153 tons of copper, 11,037 tons
of silver, 4,508 tons of zinc and 0.34 tons of gold were produced.  Approximately 92 percent of
the ore production in the watershed through 1990 was from the Sunshine Mine.  Tailings
production for the watershed, excluding the Crescent Mine whose ore was milled at the Bunker
Hill Complex, has been estimated at more than 11 million tons (SAIC 1993).  Additional details
of the operating history of the producing mines and mills located in the Big Creek Watershed are
included in the following sections.

2.1.6.1  Mines

The mines that operated in the Big Creek Watershed for which ore production was recorded are
listed in Table 2.1.6-1.  This table includes the production years of the mine, estimated volumes
of ore and tailings produced as a result of the mining activity and the segment in which the mine
is (or was) located.  Only mines with documented ore production are listed.  The Sunshine Mine
was the largest producer in Big Creek.  Additionally, some mining operations were carried out at
more than one location, occasionally in more than one segment or even more than one watershed. 
The ore production listed in Table 2.1.6-1 is the total production for all of the mining operations.
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2.1.6.2  Mills

Table 2.1.6-2 lists the mills with operations in the Big Creek Watershed for which there are
records.  This table includes the operating years of the mill and a summary of ownership, and the
segment which the mill is located.  Not all mills are listed, as records were not available for all
mills.

2.1.7 Adits

There are 12 identified adits in the Big Creek watershed.  None of the 12 adits have recorded
production.  The adits include the Bismark, Silver Dale and Bill Hill, Rockford Group, Royal
Apex, Idaho Leadville Property prospect, National, Sunshine, Crescent, and four unnamed adits.

2.2 HYDROGEOLOGY

2.2.1 Conceptual Hydrogeologic Model

The hydrogeology of the Big Creek Watershed can be divided into two main groundwater
systems:  the bedrock aquifer and the shallow alluvial aquifer.  The conceptual hydrogeologic
model for the watershed assumes that a single unconfined aquifer is present in the shallow
alluvial sediments, and these sediments are the principal hydrostratigraphic unit in the watershed. 
The shallow alluvial sediments consist of natural materials as well as mine tailings and waste
rock.  In general, the alluvium increases in thickness from the headwaters of Big Creek toward its
confluence with the South Fork.  Very little specific hydrogeologic data are available for the Big
Creek Watershed.

The bedrock aquifer within the Big Creek Watershed consists of argillites and quartzites of the
Precambrian formations of the Belt Supergroup, including (principally) the Wallace Formation in
the vicinity of East Fork Big Creek and West Fork Big Creek (Part 1, Figure 3.2-1).  Discrete
zones of the Revett, St. Regis, and Wallace Formations are drained by Big Creek in
topographically lower portions of the watershed (Part 1, Figure 3.2-1).  In general, the bedrock
has very low permeability.  Secondary features such as fractures, faults, or mine workings may
increase the permeability substantially.  Estimates on the number of adits and tunnels that are
known to discharge mine drainage in this watershed are not available.

The groundwater system of unconsolidated sediments overlying less permeable rocks occurs
primarily in an elongate, V-shaped trough along East Fork Big Creek, West Fork Big Creek, and
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most of Big Creek.  The 2-mile reach along Big Creek above the confluence with the South Fork
forms a U-shaped valley, which is up to 1,500 feet wide (Part 1, Figure 1.2-2).

As observed in wells in the Canyon Creek and Ninemile Creek Watersheds, it is assumed that
groundwater levels fluctuate seasonally.  Groundwater levels are generally highest in the late
spring and lowest during winter and early spring when precipitation rates are lowest and
snowmelt is not occurring.

2.2.2 Aquifer Parameters

Aquifer parameters are not available from the Big Creek Watershed for the presumed single
unconfined aquifer in  unconsolidated sediments overlying bedrock.  However, based on reported
lithologic similarities between the presumed single unconfined aquifer and the upper aquifer of
the Smelterville Flats-Bunker Hill aquifer system, it is reasonable to expect that aquifer
parameters presented in Table 2.2-1 are similar to the presumed single unconfined aquifer of the
Big Creek Watershed.  The range of horizontal hydraulic conductivities presented in Table 2.2-1
are typical of clean sand and gravels (Freeze and Cherry 1979).

2.2.3 Flow Rates and Directions

Based on similar watersheds (e.g., Canyon Creek and Ninemile Creek), it can be assumed that
the general groundwater flow direction in the Big Creek Watershed parallels the flow of Big
Creek surface water.  Based on water level data recorded in Canyon Creek, it can be assumed that
there are localized areas in Big Creek where the flow direction is downstream and toward the
creek and some areas where the flow direction is downstream and away from the creek.

Based on an analysis of groundwater elevations in the water table aquifer in the Woodland Park
area of Canyon Creek, which appears comparable to the reach approximately 1 to 2 miles above
the South Fork along Big Creek, it can be assumed that groundwater in Big Creek has a fairly
steep gradient generally following the ground surface topography.  The gradient of 0.035
calculated for the Woodland Park area is inferred to be comparable to the 1- to 2-mile reach
above the South Fork along Big Creek.

2.2.4 Surface Water/Groundwater Interaction

Based on groundwater information collected from the Canyon Creek Watershed, it can be
assumed that shallow alluvial deposits along Big Creek serve as aquifers, and if they are
hydraulically connected, they are capable of taking from or adding to flow in the creek.  It is
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further assumed that the interaction of the surface water in Big Creek and groundwater in the
shallow alluvial aquifers creates gaining or losing reaches.  During the spring snowmelt and
resulting high creek levels, the gaining reaches of the stream may temporarily experience
reversals in the surface water/groundwater hydraulic gradient (i.e., become losing reaches).

2.2.5 Water Quality and Water Chemistry

Water quality parameters (temperature, pH, specific conductance, salinity, turbidity, and
oxidation-reduction [redox] potential) and water chemistry data (e.g., chloride, sulfates, and
sulfides) are discussed further in Section 4, Nature and Extent of Contamination and in Section 5,
Fate and Transport.

2.2.6 Groundwater Use

Use of groundwater supplies for domestic, municipal, and industrial applications (as it relates to
human consumption) is discussed in the Baseline Human Health Risk Assessment.

2.3 SURFACE WATER HYDROLOGY

The following sections describe the surface water hydrology of the Big Creek Watershed.  The
Big Creek Watershed has a drainage area of approximately 29.9 square miles, with
approximately 12.8 miles of mapped channel length, and a drainage density of 0.4 miles per
square mile.

2.3.1 Available Information

The U.S. Geological Survey (USGS) has several gages in the vicinity of Big Creek with
historical streamflow data; most notably, USGS station number 12413140, Placer Creek at
Wallace, ID.  The Placer Creek gage has a drainage area of 14.9 square miles and a period of
record from November 1967 to September 1995, October 1996 to September 1997, and water
year 1999 (USGS 2000).  These data can be used to estimate historical hydrographs and the
magnitudes of discharges for floods of specific recurrence intervals within Big Creek.

In addition to the Placer Creek gage data, the USGS maintained a stream gage on Big Creek from
December 3, 1970, to October 17, 1974 (USGS 2000).  Although not at the mouth, these data are
valuable for evaluation of the estimated discharges based on the Placer Creek data.
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Stream discharge measurements were taken in association with water quality sampling events
completed by McCulley, Frick & Gillman, Inc. (MFG), URS, Idaho Department of
Environmental Quality (IDEQ), and USGS.  These measurements have occurred since 1991. 
These data can be used to evaluate the adequacy of the historical hydrographs developed from the
Placer Creek data.  These data are summarized in Table 2.3.1-1.

In addition to the USGS hydrologic information, the U.S. Department of Housing and Urban
Development, Federal Insurance Administration completed a flood insurance study (FIS) for the
City of Shoshone County, Idaho (FIA 1979).  Peak discharges were computed for 10-year (1,330
cubic foot per second [cfs]), 50-year (2,950 cfs), 100-year (3,925 cfs) and 500-year (7,065 cfs)
events for Big Creek near the mouth.  Although these values reported might be dated and
coefficients used to calculate these discharges may contain some error, they do provide some
basis for selecting a design discharge for remedial actions.

2.3.2 Hydrologic Description

This section provides a description of historical data available, flood frequency in the watershed,
and the water year 1999 stream discharge data.

2.3.2.1  Historical Description

Continuous discharge data for Big Creek at the mouth are not available, therefore an estimate of
mean daily discharge at the mouth of Big Creek was developed from historical data from Placer
Creek.  Mean daily discharge for Placer Creek was scaled by the  ratio of the drainage areas of
Big Creek to Placer Creek to produce an estimate of mean daily discharge for Big Creek for the
period of record of Placer Creek.  This hydrograph is presented as Figure 2.3.2-1.

To assess the adequacy of this approach, this method was applied to the drainage area upstream
of the West Fork of Big Creek where the USGS operated a gage for several years in the 1970s. 
Mean daily discharge for Placer Creek was scaled by the drainage area of Big Creek upstream of
the West Fork to Placer Creek for the period where records were available from both gages,
December 3, 1970 to October 17, 1974.  The difference between the estimated discharge and
measured discharge was calculated, the hydrographs and difference are shown in Figure 2.3.2-2. 
Agreement between the estimated discharge and measured discharge is relatively good; however,
40 to 60 percent discrepancies should be expected.

From Figure 2.3.2-1, the maximum mean daily discharge is estimated at 1,800 cfs and occurred
on January 15, 1974.  Base flow is estimated to be 5 to 10 cfs.  Average annual discharge is
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estimated at approximately 70 cfs.  The maximum discharge  recorded at the Placer Creek gage is
outside the period of record; however, the USGS has estimated this discharge at 2,200 cfs on
February 9, 1996.  Applying the relationship presented above results in an estimate of maximum
discharge for Big Creek of 4,414 cfs.

2.3.2.2  Flood Frequency

Table 2.3.2-1 presents the estimated discharges for specified flood frequency recurrence intervals
for Big Creek.  Because historical discharge data are not available for Big Creek and the
estimates of mean daily discharge are already subject to uncertainty, additional manipulation to
obtain flood frequency estimates was not completed.  Instead, flood frequency developed in the
FIS is presented.  The bankful discharge, the approximately 1.5 year event, is estimated to be
approximately 500 cfs.

2.3.2.3  Water Year 1999

Mean daily discharge estimates for water year 1999 were completed in a similar manner as for
the historical estimates.  Mean daily discharge for Placer Creek was scaled by the ratio of the
drainage area of Big Creek to Placer Creek to produce an estimate of mean daily discharge for
Big Creek for 1999.  These estimates are presented in Figure 2.3.2-3 with the measured
precipitation from the Western Regional Climate Center (WRCC) precipitation gage at Kellogg. 
In addition, the stream discharge estimates are presented with maximum daily temperature in
Figure 2.3.2-4.

Total annual average precipitation at the WRCC Kellogg Station for the 95-year period of record
is 30.8 inches, while for water year 1999 the total precipitation was 37.8 inches (WRCC 2000). 
Total annual average snowfall for the WRCC station is 54.3 inches, while for water year 1999
the total snowfall was 35.5.  While these comparisons do not address monthly variations in
precipitation, they do indicate that the water budget for water year 1999 was somewhat typical,
with above average total precipitation and below average snowfall.

Table 2.3.2-2 summarizes the estimated mean monthly flows for Big Creek, total monthly
precipitation (rain and snow water content), and total snowfall at the WRCC station at Kellogg
for water year 1999.  Table 2.3.2-2 and Figures 2.3.2-3 and 2.3.2-4 indicate the majority of
precipitation occurred from October to March, 78 percent of the total annual precipitation.  Much
of the precipitation in the upper basin was in the form of snow and did not run off into the stream
channels immediately.  This snow was stored in the upper basin and eventually discharged to Big
Creek and ultimately the South Fork during spring and summer snowmelt.
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Based on the existing data, it is expected that water Year 1999 was typical from a total snowfall
and total water budget perspective in the Big Creek Watershed.  Runoff from spring snowmelt
dominates the surface water hydrology.  Variations in snowfall, temperature, and rainfall from
year to year will influence the peak discharges.
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Table 2.1.6-1
Mines in the Big Creek Watershed With Recorded Production

Segment
Production

Years
Ore

(tons) Mill
Tailings
(tons) Comments

Big Creek Silver Mine (part of Crescent)
BigCrkSeg04 1913-1935 16,847 Crescent 15,608 The Big Creek Mining Company began shipping silver chloride ore in 1913. 

Over the next few years, crude lead sulfide ore and copper sulfide ore were
also shipped from the mine.  In May of 1923, the operations of the Big Creek
Mining Company were taken over by the Bunker Hill Mining Company
(Quivik 1999).  After this time, the operating history of the mine is unclear,
as it is often confused with the Crescent Mine.

Crescent Mine
BigCrkSeg04 1924-1990 962,252 Crescent,

Polaris/Silver,
Summit, Bunker
Hill Complex

NA The Crescent Mine workings are located on Big Creek in the vicinity of the
Sunshine Mine.  The mine was opened in 1918 (Ridolfi 1998).  There is some
mention of production at the mine in 1918 (SAIC), but other sources claim
the mine had no recorded production until 1924 (Mitchell and Bennett 1983). 
The mine was under control of the Bunker Hill Mining Company by 1923. 
The Hooper Tunnel was constructed from 1928 through 1930.  Production at
the mine continued through the 1940s but was apparently ceased sometime
thereafter, to be reactivated again in 1953 (SAIC 1993).
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Segment
Production

Years
Ore

(tons) Mill
Tailings
(tons) Comments

Sunshine Mine
BigCrkSeg04 1904-1990 11,453,874 Sunshine 11,004,701 The Sunshine Mining Company was organized in December 1920 and

incorporated shortly thereafter.  The company acquired the Yankee Boy and
Yankee Girl Mines, which had originally been located by True and Dennis
Blake.  These mines had been worked by leasers since the Blakes ceased their
mining operations in 1914.  The company built a two bucket aerial tramway
to carry ores from the mine to the newly constructed Sunshine Mill (Quivik
1999).  Operations of the mine flourished, when in 1933 an extremely rich
ore find was made.  In 1943, the Chester ore body was struck.  This discovery
was made through a profit sharing agreement that included the Polaris
Mining Company, Silver Dollar Mining Company, Silver Syndicate Mining
Company and the Sunshine Mining Company.  These companies were
eventually merged with the Sunshine Mining Company in the early 1980s
(SAIC 1993).  The mine continues to be active during present day (Ridolfi
1998).

Source:  Stratus 1999, unless otherwise noted
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Table 2.1.6-2
Mills With Documented Operations in Big Creek Watershed

Segment
Operating

Years Ownership Comments
Sunshine Mill

BigCrkSeg04 1921-Present Sunshine Mining Company The Sunshine Mining Company completed construction of the 50-ton Sunshine Mill
in August 1921.  By the end of that year, the mill’s capacity had been increased to
75-ton per day.  About this time, Sunshine and the Big Creek Mining Company
jointly constructed an 11,000 foot flume to carry flotation slimes to the mouth of Big
Creek (see Crescent Mill below).  The mill’s capacity was expanded to 100-120 tons
per day in 1925 and the mill produced 1,000 tons of concentrates.  A complete
remodeling of the mill in 1929 increased its capacity to 500-tons.  A major flood
destroyed or damaged most of the mill buildings in 1933.  The Sunshine was taken
over by a New York development firm in 1934 and by March 1935 the mill’s
capacity had been increased to 750 tons.  By 1939, the mill was handling 1,000 tons
per day, and by 1941, the company was building a new 1,200-ton differential
flotation plant for recovery of antimony.  This plant was operated until March 1944,
when it was closed due to labor shortages caused by World War II.  The Sunshine
Mill continued to operate regularly through the 1940s, and treated ores of the Polaris
Mining Company, Silver Syndicate, Inc., Silver Dollar Mining Company, and
Metropolitan Mines Corporation.  The antimony plant was reopened in 1953 and
both mills continued to operated regularly for the next twenty-plus years.  The
Sunshine Mill is still currently operating (Quivik 1999).
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Segment
Operating

Years Ownership Comments
Crescent Mill

BigCrkSeg04 1919-1944 Big Creek Mining Company,
Bunker Hill Company, Bunker Hill
& Sullivan, E.G. Smitha

The Big Creek Mining Company began construction of a 60-ton mill for lead-silver
ore in 1919.  Shortly thereafter, the town of Kellogg brought legal action against the
Big Creek Mining Company for polluting Kellogg’s domestic water supply with
tailings dumped into Big Creek.  Big Creek Mining Company joined with the
Sunshine Mining Company in 1921 to construct an 11,000-foot flume designed to
carry slimes downstream of Kellogg’s domestic water source area.  The Bunker Hill
Company took charge of mining operations at Big Creek in 1923.  Bunker Hill &
Sullivan took charge of the Big Creek Mining Company property in 1927.  A new
flotation plant, now called the Crescent Mill, was built shortly thereafter, and used to
treat ore from both the Alhambra and Crescent Mines.  The mill operated
continuously until 1943.  E.G. Smith leased the mill during 1943 and 1944 to treat
approximately 38,000 tons of tailings.  The buildings and tailings were removed from
the site sometime between 1951 and 1961 (Quivik 1999).

aOperated mill through lease agreement.

Note:  Table based on information from Quivik 1999.
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Table 2.2-1
Summary of Aquifer Parameters of the Smelterville Flats-Bunker Hill Upper Aquifer

Hydrostratigraphic
Unit

Horizontal
Hydraulic

Conductivity
(ft/day)

Vertical
Hydraulic

Conductivity
(ft/day)

Transmissivity
2

(ft/day)
Storativity
(unitless)

Effective
Porosity

Upper Aquifer 500 - 10,790 0.0025a 10,002 - 216,852 0.0015 - 0.09 23.6 - 29.0

aBased on one test conducted on a sample of upper aquifer alluvium from borehole GR-26U at 13.5 feet below
ground surface.  No units given in original source document.

Source:  MFG (1992)

Table 2.3.1-1
Summary of Discharge Data From Project Database 

Segment BigCrkSeg04

Segment
Name

Site
Location

Measured
By

No. of 
Readings

Beginning
Date

Ending
Date

Minimum
Discharge

Maximum
Discharge Units

BigCrkSeg04 BC 260 MFG, URS,
USGS

5 05/14/91 05/25/99 5.61 604 cfs

cfs - cubic feet per second

Table 2.3.2-1
Estimated Recurrence Intervals, Big Creek

Recurrence
Interval
(Years)

Federal Insurance Study (FIS)
Big Creek Near Mouth

Estimated Peak Flow (cfs)

2 not available

5 not available

10 1,330

25 not available

50 2,950

100 3,925
cfs - cubic feet per second
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Table 2.3.2-2
Precipitation Summary and Discharge Comparison for Water Year 1999 

Kellogg, Idaho 
NOAA Cooperative Station 104831

Climate Indicators

Monthly Totals

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Annual
Total

Total Precipitation (in.) 1.4 7.5 5.3 4.6 5.7 5.1 1.7 1.5 2.7 0.5 1.3 0.4 37.8

Total Snowfall (in.) 0.0 0.8 11.0 5.2 13.1 5.1 0.3 0.0 0.0 0.0 0.0 0.0 35.5

Average Precipitation for Period of
Record (in.)

2.7 3.8 3.9 3.7 2.8 2.9 2.4 2.5 2.2 1.0 1.1 1.7 30.8

Average Snowfall for Period of Record
(in.)

0.3 5.0 14.1 18.5 10.1 5.6 0.7 0.0 0.0 0.0 0.0 0.0 54.3

Estimated Mean Monthly Discharge (cfs)
(Big Creek at Mouth)

8.3 25.5 44.3 57.9 38.0 118.5 167.6 276.5 237.6 53.2 21.7 11.9 88.6

cfs - cubic feet per second
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3.0  SEDIMENT TRANSPORT PROCESSES

The Big Creek Watershed contains four segments referred to as BigCrkSeg01 to BigCrkSeg04. 
Big Creek enters the South Fork approximately 3 miles upstream of Kellogg, Idaho.  Sediment
derived in Big Creek is transported to the South Fork.  Based on review of aerial photographs,
sediment sources in Big Creek are mining waste, mobilization of channel bed sediment, bank
erosion, and some rock debris situated adjacent to channels.  In this discussion, the available
information, analyses, and likely sediment sources are described.

3.1 AVAILABLE INFORMATION

Sediment transport data are not available for areas within Big Creek.  One year of sediment
transport gaging data is available for Canyon and Ninemile Creeks; drainages of similar size that
are located near Big Creek.  The topography of the Big Creek Watershed is similar to that of
Canyon and Ninemile; however, land use practices in the Big Creek Watershed are substantially
different than in Canyon and Ninemile Creeks.  Big Creek has been less heavily impacted by
mining and other disturbances throughout the Watershed than in the Canyon and Ninemile Creek
Watersheds.  Even with the differences, data from Canyon and Ninemile Creeks may be used to
provide useful insight into the possible magnitude of sediment transport from Big Creek.

Historical and current aerial photography are available.  For Big Creek, 1998 photographs by
URS Greiner, Inc. (URSG) and CH2M HILL, Inc. (URSG and CH2M HILL 1999), and by U.S.
Department of Agriculture (USDA) (USDA 1991) were reviewed.

3.2 ANALYSES

3.2.1 USGS Sediment Gaging Data

Because no sediment transport data were collected for Big Creek, estimates of sediment transport
for 1999 were made using the sediment transport analysis from Canyon and Ninemile Creeks. 
The USGS sediment transport data for Canyon and Ninemile Creeks were analyzed in general
accordance with the Army Corps of Engineers (USACE) guidance manual for sedimentation
investigations (USACE 1989).  These analyses are presented in separate sections.
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These analyses produced annual sediment yields for Canyon and Ninemile Creeks for three size
classes of particles, fines, sand, and bedload, expressed as tons per square mile of drainage area. 
Although land use in these watersheds is different than the land use in Big Creek, these sediment
yields were used to estimate sediment yield in Big Creek.  The sediment yield per drainage area
was averaged for each size class and applied to Big Creek to estimate an annual sediment yield
for water year 1999.  The results are presented in Table 3.2-1.  These estimates likely
overestimate the amount of sediment transport because far fewer discrete sources exist in the Big
Creek Watershed than in the Canyon and Ninemile Creek Watersheds.

This simplistic analysis only provides guidance to approximate quantities of sediment transported
by Big Creek in water year 1999 based on the watershed size and estimates of sediment transport
from watersheds with similar land use.  Sediment yields can vary significantly from year to year
and basin to basin based on hydrologic conditions, sediment inputs, changing land use, and other
conditions.

3.2.2 Channel Classification

Channel classifications may provide a level of understanding and description of a channel
behavior.  Some channel classification systems require fieldwork and in depth study while others
only require topographic map and aerial photograph interpretation.  The level of information
provided by a classification based solely on topographic map and aerial photograph interpretation
is limited, but does provide a basic framework for channel processes and conditions.

Rosgen and Silvey (1996) proposed a classification that delineates channel types based on plan-
view morphology, cross-section morphology, channel sinuosity, channel slope, and bed features
to provide a broad level delineation.  Aerial photograph and topographic map interpretation can
be used for this type of classification, Level 1.  The Rosgen methodology builds from this broad
classification when combined with more detailed information.  The Rosgen Level 1 classification
was used for this study to identify broad reach level channel morphologies.

Electronic USGS 7 ½ minute quadrangle maps containing three dimensional topographic data
were analyzed using AutoCAD Land development software.  Plots of channel profile and slope
were produced for each segment of Big Creek, Figures 3.2-1 through 3.2-8.  In general, the
divisions between segments were established based on changes in channel type or other
morphologic feature, as such; each segment contains one or two channel types.  The channel type
was determined based on channel slope and observation of aerial photographs from 1998.
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Channel stationing was established from the confluence of Big Creek with the South Fork at
100-foot stations upstream from the mouth for ease of locating specific features.  This stationing
is indicated on Figures 3.2-1 through 3.2-8.  This stationing is approximate and is intended for
general locating of discussed areas.  More detailed stationing and survey should be used for
precise locating and project construction.

In the Big Creek Watershed, four Rosgen stream types occur, “Aa+”, “A”, “B”, and “C”.  The
following paragraphs briefly summarize these four types of channel and the mapping effort of
channel classification.

“Aa+” streams are very steep, greater than 10 percent, well entrenched, and laterally confined. 
Sediment supply is often high due to the high energy, steep channel slopes and narrow channel
cross sections.  Bedforms associated with this channel type include waterfalls, cascades, and
step-pools.  Debris flows often initiate in “Aa+” type channels.  In Big Creek, structural control
from joints, faults, or bedding may influence the locations of “Aa+” type channels.

“A” stream types are similar to “Aa+” in that similar bedforms and channel characteristics are
common to both types; however, “A” stream types have slopes which range from 4 to 10 percent. 
Generally, “A” stream types have high sediment transport potential with little in channel
sediment storage capacity due to the channel slope.  Large woody debris can play a major role in
the bedform and channel stability in “A” type streams.

“B” stream types are moderately steep to gently sloped channels, 2 to 4 percent.  Faults, joints,
contacts often influence “B” type channels by restricting the development of wide floodplains. 
Stream erosion rates, aggregation and degradation rates are generally low.  Lateral movement of
“B” type channels is typically low.  Rapids and scour pools are typical bed forms in type “B”
channels.

“C” stream types generally are located in valleys constructed from alluvial deposition, with well-
developed floodplains.  Primary morphologic features of the “C” stream type are the sinuous low
relief channel, and the well-developed floodplain built from sediment derived in part from the
river.  Lateral migration, aggregation and degradation rates in “C” type channels are dependent
on the stability of the banks, discharge and sediment supply from upstream.  “C” type channels
may be significantly altered by changes in bank stability, discharge, or sediment supply.

The channel types within the Big Creek Watershed are identified on the topographic maps,
Figures 3.2-1 through 3.2-4.  Based on the topographic maps and sections, in general, segment
BigCrkSeg04 contains lower gradient type “C,” with occasional steeper sections classified as
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type “A”.  Segment BigCrkSeg03 contains type “A+”, “A” and “B” type channels.  Segment
BigCrkSeg02 contains type “B” and “C” channels.  Segment BigCrkSeg01 contains type “A”,
“B”, and “C” channels.  The topography shown on Figures 3.2-1 through 3.2-4 produces the
unusual sequence of channel types mapped in the watershed because low gradient segments of
the channel are truncated by high gradient segments of the channel.  Field verification of the
actual slopes should be completed.

IDEQ developed a Rosgen classification for one 116-meter reach in lower East Fork Big Creek
(BigCrkSeg02) under the BURP project (see Figures 3.2-2 and 3.2-6).  This reach was selected to
be representative of general conditions in that area of the watershed.  The reach was classified as
Rosgen type B, which agrees with the classification presented here (IDEQ 1998, 1999).  Both
classifications are preliminary in nature and are presented for baseline characterization purposes
only.  They are not intended for use in the design phase of remedial planning.  Detailed, site-
specific hydrologic studies may be needed to guide actual remedial design development.

3.2.3 Channel Descriptions

The 1998 set of aerial photographs by URS Greiner and CH2MHILL, the 1991 photographs by
USDA, and the topographic maps and profiles presented on Figures 3.2-1 through 3.2-8 were
reviewed to further describe Big Creek.  This review and interpretation focused on morphologic
features indicating stream instability, channel migration, channel aggregation or degradation and
other features that may contribute sediment to the system.

3.2.3.1  Segment BigCrkSeg01 (Station 270+00 to 440+00)

Segment BigCrkSeg01 has approximately 17,000 feet, or 3.2 miles, of mapped channel as
indicated on Figure 3.2-1.  The channel slope varies from approximately 5 to 15 percent
(Figure 3.2-5).  Aerial photograph coverage extended to approximately station 309+00.  The
channel is confined in a narrow valley by vegetated steep hillslopes through this section.  These
hillslopes constrain the position of Big Creek through this reach.  The only sources of sediment
identified are from channel bed remobilization and minor bank erosion.

3.2.3.2  Segment BigCrkSeg02 (Station 270+00 to 422+00)

Segment BigCrkSeg02 has approximately 15,200 feet, or 2.9 miles, of mapped channel as
indicated on Figure 3.2-2.  The channel slope varies from approximately 5 to more than
20 percent (Figure 3.2-6).  Aerial photograph coverage extends to approximately station 345+00. 
The channel is confined in a narrow valley by vegetated steep hillslopes through this section. 
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These hillslopes constrain the position of Big Creek through this reach.  The only sources of
sediment identified are from channel bed remobilization and minor bank erosion.

3.2.3.3  Segment BigCrkSeg03 (Station  167+00 to 250+00)

Segment BigCrkSeg03 has approximately 8,300 feet, or 1.6 miles, of mapped channel as
indicated on Figure 3.2-3.  The channel slope varies from about 5 to more than 15 percent
(Figure 3.2-7).  The channel is confined in a narrow valley by vegetated steep hillslopes through
this section.  These hillslopes constrain the position of Big Creek through this reach.  The only
sources of sediment identified are from channel bed remobilization and minor bank erosion.

3.2.3.4  Segment BigCrkSeg04 (Station  0+00 to 167+00)

Segment BigCrkSeg04 has approximately 16,700 feet, or 3.2 miles, of mapped channel as
indicated on Figure 3.2-4.  The channel slope varies from 1 to approximately 10 percent
(Figure 2.3-8).  Sediment sources in this reach include channel bed remobilization, minor bank
erosion, and a few areas surrounding mine and quarry operations provided a surface water
connection exists to Big Creek.

From station 0+00 to 50+00, Big Creek is aligned adjacent to two tailings ponds from the
Sunshine Mine.  Sunshine Tailings Pond #1 is vegetated while Pond #2 appears to be currently in
use based on unvegetated tailings at the pond surface.  No obvious surface water connection
between the ponds and the creek was observed in the photographs reviewed.  These ponds could
be a sediment source if a surface water connection exists.

Big Creek, from station 47+00 to 110+00, flows through a valley bottom 200 to 1,000 feet wide
and is constrained in location by dikes.  Channel slope varies from 1.5 to 2 percent.  The valley
bottom from station 102+00 to 104+00 is developed with structures.  The only likely sediment
sources in this reach are channel bed remobilization and minor bank erosion.

From station 110+00 to 167+00, the channel is confined in a narrow valley bottom by road
embankments and hillslopes.  A mine opening indicated by exposed rock from the Crescent
Hooper Tunnel is located at approximately station 110+00.  No obvious surface water connection
was observed in the photographs.  From station 118+00 to 130+00 on the east bank of Big Creek,
the operations and mill complex of the Sunshine Mine are located.  Exposed rock is situated on
the hillside above the buildings.  No obvious surface water connection between the exposed soils
surrounding the buildings was observed; however, if a connection exists, this may be a sediment
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source to Big Creek.  In absence of a surface water connection to Big Creek, the likely sediment
sources in this reach are remobilization of channel bed and minor bank erosion.

Big Creek from station 167+00 to 267+00 is confined in location by road embankments and
steep hillslopes.  Channel slope through this reach is approximately 1 to 5 percent.  From station
210+00 to 220+00, the Big Creek Gravel Pit is situated on the hillslope above Big Creek.  If a
surface water connection exists to Big Creek, this may be a sediment source.  The likely sediment
sources in this reach are remobilization of channel bed and minor bank erosion.

3.3 SUMMARY

The Big Creek Watershed appears to provide little sediment to the South Fork, as indicated by
the relatively few sediment sources within the watershed.  Sediment derived in the Big Creek
Watershed likely is produced from remobilization of channel bed material and minor bank
erosion.  Other point sources may contribute sediment provided they are connected to Big Creek
by surface water.  The estimate of sediment transport for water year 1999 is likely high because
fewer discrete sources exist in Big Creek than in the watersheds from which the estimate was
made.
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Table 3.2-1
Estimated Total Sediment Transport, Big Creek 

Water Year 1999

Estimated
Sediment Yield
Ninemile Creek

(Tons/Year/Square Mile)

Estimated
Sediment Yield
Canyon Creek

(Tons/Year/Square Mile)

Average
Sediment Yield

Ninemile and Canyon
(Tons/Year/Square Mile)

Average Sediment
Yield Ninemile and

Canyon Creeks
(Tons/Year)

Estimated
Sediment Yield

Big Creek
(Tons/Year)

Fines 14 37 25 850 760

Sand 11 23 17 560 500

Bedload 10 2 6 200 180

Total 34 62 48 1600 1400
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4.0  NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the four segments of the Big Creek
watershed are discussed in this section.  Section 4.1 describes chemical concentrations found in
environmental media, including horizontal and vertical extent.  For each watershed segment, the
discussion includes remedial investigation data chemical analysis results; comparison of
chemical results to selected screening levels; and focused analysis of source areas.  In Section
4.2, preliminary estimates of mass loading are presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, and surface water are discussed in this section.  Groundwater
samples were not collected as part of this investigation.  Locations with metals detected in any
matrix at concentrations 1 times (1x), 10 times (10x) and 100 times (100x) the screening level
were identified and presented in data summary tables.  The magnitudes of exceedance (10x and
100x) were arbitrarily selected to delineate areas of contamination.

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4.0. Data source references are included as Attachment 1.  Chemical data
collected in Big Creek and used in this evaluation are presented in Attachment 2.  Data summary
tables include sampling location, data source reference, collection date, depth, and reported
concentration.  Screening level exceedances are highlighted.  Sampling locations are shown on
Figures 4.1-1 through 4.1-7.

The nature and extent of contamination were evaluated by screening chemical results against
applicable risk-based screening criteria and available background concentrations.  Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment, and
surface water) of concern that will be evaluated in the Feasibility Study.

Statistical summaries for each metal in surface soil, subsurface soil, sediment, and surface water
are included as Attachment 3 and discussed in the subsections below.  The summaries include the
number of samples analyzed; the number of detections; the minimum and maximum detected
concentrations; the average and coefficient of variation; and the screening level (SL) to which the
detected concentration is compared.  Proposed screening levels were compiled from available



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d’Alene Basin RI/FS Big Creek Watershed
RAC, EPA Region 10 Section 4.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 4-2

W:\02700\0106.012\CSM Unit 1\Upper Watersheds\Big Creek\Section 4.wpd

federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional preliminary
remediation goals (PRGs) (e.g., U.S. EPA Region IX PRGs), regional baseline or background
studies for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).  The
screening level selection process is discussed in detail in Part 1, 
Section 5.1.

Source areas within Big Creek are presented in Tables 4.1-1 through 4.1-4.  These sites are based
on source areas initially identified by the BLM (1999) and further refined during the RI/FS
process.  The tables include source area names, source ID, source area acres, description, number
of samples by matrix type, and metals exceeding 1x, 10x and 100x the screening levels in surface
soil, subsurface soil, sediment, and surface water. 

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System.  Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 through 4.1-7) are included in Tables 4.1-1 through
4.1-4; therefore, there may be samples collected from source areas and listed in the data summary
tables in Attachment 2 that are not accounted for in Tables 4.1-1 through 4.1-4.

The following sections present segment-specific sampling efforts and results according to matrix
type.  Given the extensive geographic range of the Coeur d’Alene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment BigCrkSeg01

4.1.1.1  Surface Soil

Two surface soil samples were collected and analyzed for total metals in segment BigCrkSeg01. 
Concentrations for both sampling locations were less than 10x the screening levels.

4.1.1.2  Surface Water

Three surface water samples were collected and analyzed for total and dissolved metals in
segment BigCrkSeg01.  Concentrations were less than 10x the screening levels.
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4.1.1.3  Identified Source Areas 

Chemical data for surface soil, subsurface soil, sediment, and surface water were reviewed
together to identify source areas within segment BigCrkSeg01 that may be significant
contributors of metals to Big Creek.  Summary source area data are presented in Table 4.1-1. 
Two of the nine source areas in this segment were sampled for surface soil.  Chemical
concentrations at the source area sampling locations were all less than 10x the screening levels.

4.1.2 Segment BigCrkSeg02

4.1.2.1  Surface Water

Three surface water samples were collected and analyzed for total and dissolved metals within
segment BigCrkSeg02.  Results indicate concentrations greater than 10x the screening level for
dissolved cadmium.

4.1.2.2  Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, and surface water were reviewed
together to identify source areas within segment BigCrkSeg02 that may be significant
contributors of metals to Big Creek.  Summary source area data are presented in Table 4.1-2. 
One of the eighteen source areas in this segment was sampled for surface water.  Metals
concentrations were less than 10x the screening level.

4.1.3 Segment BigCrkSeg03

4.1.3.1  Surface Soil

Two surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals.  Surface soil concentrations were all below screening levels for segment BigCrkSeg03.

4.1.3.2  Surface Water

Six surface water samples were collected and analyzed in segment BigCrkSeg03 for total and
dissolved metals.  All measured concentrations were less than 10x the screening levels.
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4.1.3.3  Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, and surface water were reviewed
together to identify source areas within segment BigCrkSeg03 that may be significant
contributors of metals to Big Creek.  Summary source area data are presented in Table 4.1-3. 
Two of the eight source areas in this segment were sampled for surface water and three were
sampled for surface soil.  Metals concentrations for identified source areas were less than 10x the
screening level.

4.1.4 Segment BigCrkSeg04

4.1.4.1  Surface Soil

Three surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals.  All samples were less than 10x the screening levels.

4.1.4.2  Sediment

One sediment sample within segment BigCrkSeg04 was collected and analyzed for total metals. 
Lead was detected at a concentration greater than 10x the screening level and antimony at greater
than 100x the screening level.

4.1.4.3  Surface Water

Eleven surface water samples for total metals and nine for dissolved metals were collected and
analyzed in segment BigCrkSeg04.  Samples were collected during multiple sampling events
dating from 1991 to 1999.  Manganese was detected at concentrations that exceeded 100x the
screening level for total metals.  Manganese was detected at a concentration for dissolved metals
that exceeded 100x the screening level. 

4.1.4.4  Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment BigCrkSeg04 that may be significant
contributors of metals to Big Creek.  Summary source area data are presented in Table 4.1-4. 
Two of the 33 source areas in this segment were sampled for surface soil and one was sampled
for surface water.  Total manganese in surface water from the First National Mine exceeded 10x
the screening level.



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d’Alene Basin RI/FS Big Creek Watershed
RAC, EPA Region 10 Section 4.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 4-5

W:\02700\0106.012\CSM Unit 1\Upper Watersheds\Big Creek\Section 4.wpd

4.1.5 Adit and Seep Summary

Most adits and seeps with drainage that have been identified and sampled have flows under 1 cfs
and relatively low concentrations of metals (Gearheart et al. 1999).  Seven adits were identified. 
Seeps were not identified in this watershed.  Available adit data for Big Creek are summarized in
Table 4.1.5-1.  Discharge, average total zinc concentration, and average total zinc mass loading,
and associated source areas are listed. Total zinc mass loading for all adits identified in Big
Creek is estimated to be less than 1 pound per day.

4.2 SURFACE WATER MASS LOADING 

In Part 1 of this report, (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use in the remedial investigation was presented.  Section 4.2 of the Canyon Creek Nature
and Extent further discussed the use of plotting discrete sampling events versus the probabilistic
analysis of the mass loading data in Fate and Transport.

The Big Creek Watershed has very limited data by which to assess mass loading in surface water
or groundwater.  As summarized in Table 4.2-1, there are two in-stream data points for which
total lead mass loading can be calculated.  There are two in-stream data points for which
dissolved zinc mass loading can be calculated.

A review of the lead loading data indicates that with a 2.4-fold increase in flow there is a 40-fold
increase in total lead mass loading.  The 1999 sampling event was at a higher flow than any
previous event.  The data were collected by the USGS (USGS 2000) and are believed to be
accurate.  There was no similar increase between the two dissolved zinc loading measurements.

The potential source of the increased lead loading could be the Sunshine tailings and mine ponds
located in the lower portion of the Big Creek Watershed.  As discussed in fate and transport
sections of other watersheds and by McBain and Trush (2000), there is a disproportionate
increase in lead loading at very high flows.  The lead loading observed in Big Creek may indicate
the presence of a source larger than the previous data would have indicated.  Therefore, mass
loading in Big Creek has not been sufficiently characterized and is considered a data gap.
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Figure 4.1-1
Big Creek Segment BigCrkSeg01 
Source Areas and Soil/Sediment 

Sampling Locations

This Map is based on Idaho 
State Plane Coordinates West Zone, 
North American Datum 1983

LEGEND
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Big Creek Segment 1

Source Area and Name

Sampling locations obtained from 
URS Greiner, Inc. Technical Data 
Management database as of 3/29/00.

1)

2)

Base map coverages obtained 
from the Coeur d'Alene Tribe, 
URS Greiner, Inc.,  CH2M HILL, and the 
Bureau of Land Management.

Tailings Sampling Location

Date of Plot: July 13, 2001

Doc Control 4162500.6615.05.a
Generation 1
n:\Projects\RI_FS\Big_Creek|big_creek.apr
V: BigCkSeg01 Soil
E:soil
L: Final RI BigCkSeg01 soil
7/13/2001
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Document Control 4162500.6615.05.a
Generation 1
n:\Projects\RI_FS\Big_Creek|big_creek.apr
V: BigCkSeg01 SW
E:surface water
L: Final RI BigCkSeg01 SW
7/13/2001

Date of Plot: July 13, 2001

River Sampling Location

Base map coverages obtained 
from the Coeur d'Alene Tribe, 
URS Greiner, Inc.,  CH2M HILL, and the 
Bureau of Land Management.

2)

1)

Sampling locations obtained from 
URS Greiner, Inc. Technical Data 
Management database as of 3/29/00.
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Figure 4.1-3
Big Creek Segment BigCrkSeg02 
Source Areas and Surface Water 

Sampling Locations

This Map is based on Idaho 
State Plane Coordinates West Zone, 
North American Datum 1983

LEGEND

0 0.5 Miles

NOTES

Road

Stream

ÊÚ City

Big Creek Segment 2

Source Area and Name

Sampling locations obtained from 
URS Greiner, Inc. Technical Data 
Management database as of 3/29/00.

1)

2)

Base map coverages obtained 
from the Coeur d'Alene Tribe, 
URS Greiner, Inc.,  CH2M HILL, and the 
Bureau of Land Management.

River Sampling Location

Date of Plot: July 13, 2001

Doc Control 4162500.6615.05a
Generation 1
n:\Projects\RI_FS\Big_Creek|big_creek.apr
V: BigCkSeg02 SW
E:surfacewater
L: Final RI BigCkSeg02 SW
7/13/2001

027-RI-CO-102Q
Coeur d' Alene Basin RI/FS
RI REPORT



027-RI-CO-102Q
Coeur d' Alene Basin RI/FS
RI REPORT

$

Document Control 4162500.6615.05.a
Generation 1
n:\Projects\RI_FS\Big_Creek|big_creek.apr
V: BigCkSeg03 Soil
E:soil
L: Final RI BigCrkSeg03 Soil
7/13/2001

Date of Plot: July 13, 2001

Tailings Sampling Location

Base map coverages obtained 
from the Coeur d'Alene Tribe, 
URS Greiner, Inc.,  CH2M HILL, and the 
Bureau of Land Management.

2)

1)

Sampling locations obtained from 
URS Greiner, Inc. Technical Data 
Management database as of 3/29/00.
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Figure 4.1-5
Big Creek Segment BigCrkSeg03 
Source Areas and Surface Water 

Sampling Locations

This Map is based on Idaho 
State Plane Coordinates West Zone, 
North American Datum 1983
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Big Creek Segment 3
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Sampling locations obtained from 
URS Greiner, Inc. Technical Data 
Management database as of 3/29/00.

1)

2)

Base map coverages obtained 
from the Coeur d'Alene Tribe, 
URS Greiner, Inc.,  CH2M HILL, and the 
Bureau of Land Management.

River Sampling Location

Date of Plot: July 13, 2001

Doc Control 4162500.6615.05a
Generation 1
n:\Projects\RI_FS\Big_Creek|big_creek.apr
V: BigCkSeg03 SW
E:surface water
L: Final RI BigCrkSeg03 SW
7/13/2001
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Figure 4.1-6
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Big Creek Segment 4

Source Area and Name

Sampling locations obtained from 
URS Greiner, Inc. Technical Data 
Management database as of 3/29/00.

1)

2)

Base map coverages obtained 
from the Coeur d'Alene Tribe, 
URS Greiner, Inc.,  CH2M HILL, and the 
Bureau of Land Management.

Hand Auger Sampling Location

Date of Plot: July 15, 2001

Document Control 4162500.6615.05.a
Generation 1
n:\Projects\RI_FS\Big_Creek|big_creek.apr
V: BigCkSeg04 Soil
E:soil
L: Final RI BigCrkSeg04 Soil
7/15/01
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Figure 4.1-7
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This Map is based on Idaho 
State Plane Coordinates West Zone, 
North American Datum 1983
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Big Creek Segment 4

Source Area and Name

Sampling locations obtained from 
URS Greiner, Inc. Technical Data 
Management database as of 3/29/00.

1)

2)

Base map coverages obtained 
from the Coeur d'Alene Tribe, 
URS Greiner, Inc.,  CH2M HILL, and the 
Bureau of Land Management.

River Sampling Location

Date of Plot: July 15, 2001

Doc Control 4162500.6615.05.a
Generation 1
n:\Projects\RI_FS\Big_Creek|big_creek.apr
V: BigCkSeg04 SW
E: surface water
L: BigCrkSeg04 SW
7/14/01

027-RI-CO-102Q
Coeur d' Alene Basin RI/FS
RI REPORT
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Source Area Name Source ID Source Description
No. Samples

 By Matrix Type Metals > 10X Metals > 100X

Table 4.1-1
Potential Source Areas Within Big Creek - segment BigCrkSeg01

Area
 (Acres) Metals > 1X

LUCKY BOY MINE POL052 0.14 SST: As-1SL 1Floodplain waste rock

UNNAMED ADIT POL051 0.20 Upland waste rock

UNNAMED PROSPECT POL044 0.30 SST: As-1, Pb-1, Zn-1SL 1Upland waste rock (erosion potential)

UNNAMED PROSPECT POL045 0.19 Upland waste rock

UNNAMED PROSPECT POL046 0.18 Upland waste rock

UNNAMED PROSPECT POL047 0.22 Upland waste rock

UNNAMED PROSPECT POL048 0.17 Upland waste rock

UNNAMED PROSPECT POL049 0.13 Upland waste rock

UNNAMED PROSPECT POL050 0.22 Upland waste rock

Matrix Groupings
GWD: Groundwater - Dissolved Metals
GWT: Groundwater - Total Metals
SBT: Subsurface Soil
SDT: Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surface Water - Total Metals

Matrix Types
DR: Debris/Rubble
GW: Groundwater
RK:  Rock/Cobbles/Gravel
SB:  Subsurface Soil

SD: Sediment
SL: Soil
SS:  Surface Soil
SW:  Surface Water

Analytes
Ag: Silver
As: Arsenic
Cd:  Cadmium
Cu:  Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb:  Lead

Zn:  Zinc
Sb:  Antimony

Printed July 20, 2001 09:04 AM Page 1



Source Area Name Source ID Source Description
No. Samples

 By Matrix Type Metals > 10X Metals > 100X

Table 4.1-2
Potential Source Areas Within Big Creek - segment BigCrkSeg02

Area
 (Acres) Metals > 1X

POWHATAN (POWHATTAN-
POWHATTON)

POL040 0.47 Upland waste rock

ROYAL APEX MINE POL024 0.20 SWT: Cd-1SW 1Upland waste rock

UNNAMED PROSPECT POL025 0.27 Upland waste rock

UNNAMED PROSPECT POL026 0.23 Upland waste rock

UNNAMED PROSPECT POL027 0.47 Upland waste rock

UNNAMED PROSPECT POL028 0.13 Upland waste rock

UNNAMED PROSPECT POL036 0.51 Upland waste rock

UNNAMED PROSPECT POL037 0.28 Upland waste rock

UNNAMED PROSPECT POL038 0.17 Upland waste rock

UNNAMED PROSPECT POL039 0.21 Upland waste rock

UNNAMED PROSPECT POL041 0.37 Upland waste rock

UNNAMED PROSPECT POL042 0.34 Upland waste rock

UNNAMED PROSPECT POL043 0.35 Upland waste rock

UNNAMED PROSPECT POL053 0.25 Upland waste rock

UNNAMED PROSPECT POL054 0.30 Upland waste rock

UNNAMED PROSPECT POL056 0.42 Upland waste rock

UNNAMED PROSPECT POL062 0.32 Upland waste rock

UNNAMED PROSPECT POL063 0.22 Upland waste rock

Matrix Groupings
GWD: Groundwater - Dissolved Metals
GWT: Groundwater - Total Metals
SBT: Subsurface Soil
SDT: Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surface Water - Total Metals

Matrix Types
DR: Debris/Rubble
GW: Groundwater
RK:  Rock/Cobbles/Gravel
SB:  Subsurface Soil

SD: Sediment
SL: Soil
SS:  Surface Soil
SW:  Surface Water

Analytes
Ag: Silver
As: Arsenic
Cd:  Cadmium
Cu:  Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb:  Lead

Zn:  Zinc
Sb:  Antimony
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Source Area Name Source ID Source Description
No. Samples

 By Matrix Type Metals > 10X Metals > 100X

Table 4.1-3
Potential Source Areas Within Big Creek - segment BigCrkSeg03

Area
 (Acres) Metals > 1X

BISMARK MINE POL004 0.21 SWT: Cd-1SL 1

SW 1

Adit drainage
Adit drainage
Upland waste rock

SILVER DALE AND BIG HILL MINE POL002 0.68 SWT: Cd-1SW 1Adit drainage
Floodplain waste rock

SUNSHINE CONSOLIDATED 
ROCKFORD GROUP

POL001 0.34 SWT: Fe-1SL 1

SW 1

Floodplain waste rock

UNNAMED ADIT POL067 0.49 Adit drainage
Upland waste rock

UNNAMED ADIT POL068 0.20 Upland waste rock (erosion potential)

UNNAMED ADIT POL069 0.29 Upland waste rock

UNNAMED PROSPECT POL070 0.21 Upland waste rock

UNNAMED PROSPECT POL071 0.14 Upland waste rock

Matrix Groupings
GWD: Groundwater - Dissolved Metals
GWT: Groundwater - Total Metals
SBT: Subsurface Soil
SDT: Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surface Water - Total Metals

Matrix Types
DR: Debris/Rubble
GW: Groundwater
RK:  Rock/Cobbles/Gravel
SB:  Subsurface Soil

SD: Sediment
SL: Soil
SS:  Surface Soil
SW:  Surface Water

Analytes
Ag: Silver
As: Arsenic
Cd:  Cadmium
Cu:  Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb:  Lead

Zn:  Zinc
Sb:  Antimony
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Source Area Name Source ID Source Description
No. Samples

 By Matrix Type Metals > 10X Metals > 100X

Table 4.1-4
Potential Source Areas Within Big Creek - segment BigCrkSeg04

Area
 (Acres) Metals > 1X

BIG CK GRAVEL PIT POL013 7.83 Floodplain waste rock

BIG CK GRAVEL PIT EXTENSION POL014 4.00 Upland waste rock

BIG CK IMPACTED RIPARIAN: NO. 1 KLE047 1.19 Floodplain sediments

BIG CK IMPACTED RIPARIAN: NO. 2 KLE073 5.81 Floodplain sediments

BIG CK IMPACTED RIPARIAN: NO. 3 KLE071 31.32 Floodplain sediments

COEUR D ALENE BIG CREEK MINE KLE029 2.22 Upland waste rock

CRESCENT/HOOPER TUNNEL KLE054 6.67 Adit drainage
Upland waste rock (erosion potential)

FIRST NATIONAL MINE POL022 SWT: Mn-10.85 SST: As-1
SWD: Cu-1
SWT: Cd-1, Fe-1

SL 2

SW 1

Adit drainage
Floodplain waste rock

GLOBE MINE POL008 0.34 Floodplain waste rock

IDAHO PIT POL007 0.59 Upland waste rock

METROPOLITAN MINE POL009 0.61 Upland waste rock

NORTH AMERICAN MINE KLE027 3.88 Upland waste rock (erosion potential)

NORTH AMERICAN/SILVER 
SYNDICATE MINE

KLE053 12.19 Floodplain waste rock

SILVER SYNDICATE KLE026 12.20 Floodplain waste rock

SUNSHINE MILL COMPLEX KLE072 15.11 Upland tailings

SUNSHINE MINE KLE030 8.34 Floodplain waste rock

SUNSHINE MINE EXTENSION KLE031 2.86 Upland waste rock

SUNSHINE OPERATIONS & MILL 
COMPLX

KLE055 10.69 Upland tailings

SUNSHINE TAILINGS POND: NO. 1 KLE024 42.26 Floodplain sediments (underlying 
tailings pond)
Floodplain tailings
Groundwater

SUNSHINE TAILINGS POND: NO. 2 KLE025 24.12 Floodplain sediments
Floodplain tailings

UNIDENTIFIED DISTURBANCE KLE028 0.94 Upland waste rock

UNIDENTIFIED DISTURBANCE POL012 0.14 Upland waste rock

UNNAMED ADIT POL006 0.19 Upland waste rock

UNNAMED ADIT POL023 0.30 Upland waste rock

UNNAMED ADIT POL066 0.15 Upland waste rock (erosion potential)

UNNAMED ADIT POL075 0.20 Upland waste rock

UNNAMED PROSPECT POL072 0.29 Upland waste rock

UNNAMED PROSPECT POL073 0.24 Upland waste rock
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Source Area Name Source ID Source Description
No. Samples

 By Matrix Type Metals > 10X Metals > 100X

Table 4.1-4
Potential Source Areas Within Big Creek - segment BigCrkSeg04

Area
 (Acres) Metals > 1X

UNNAMED PROSPECT POL074 0.24 Upland waste rock

UNNAMED PROSPECT POL076 0.23 Upland waste rock

WESTERN STAR MINE POL010 0.19 Upland waste rock (erosion potential)

WOLFSON MINE POL011 0.13 SL 1Floodplain waste rock

YANKEE GIRL MINE POL005 0.34 Upland waste rock

Matrix Groupings
GWD: Groundwater - Dissolved Metals
GWT: Groundwater - Total Metals
SBT: Subsurface Soil
SDT: Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surface Water - Total Metals

Matrix Types
DR: Debris/Rubble
GW: Groundwater
RK:  Rock/Cobbles/Gravel
SB:  Subsurface Soil

SD: Sediment
SL: Soil
SS:  Surface Soil
SW:  Surface Water

Analytes
Ag: Silver
As: Arsenic
Cd:  Cadmium
Cu:  Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb:  Lead

Zn:  Zinc
Sb:  Antimony
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Table 4.1.5-1
Adit Data Summary

BLM ID Source Name

Average
Discharge

( cfs)

Maximum
Discharge

( cfs)

Average Total
Zinc Concentration

(µg/L)

Average Total
Zinc Load
(lbs/day)

KLE054 Hooper Tunnel 0.1 0.082
                               

190 0.10

POL002 Silver Dale and Big Hill 0.0156 0.0156
                                  

    3 0.00025

POL004 Bismarck 0.0112 0.0112
                                  

    3 0.00018

POL022 First National 0.001 0.001
                                  

    4 0.000022

POL067 Unnamed adit No data No data
                                  

   10 No discharge data

POL001
Sunshine Cons.-Rockford
Group No data No data No data No data

POL024 Royal Apex No data No data No data No data

Notes:
Data compiled from the Restorations Alternative Plan (Gearheart et al. 1999).  See Appendix J.
cfs - cubic feet per second
µg/L - micrograms per liter
lbs/day - pounds per day



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d’Alene Basin RI/FS Big Creek Watershed
RAC, EPA Region 10 Section 4.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 4-27

W:\02700\0106.012\CSM Unit 1\Upper Watersheds\Big Creek\Section 4.wpd

Table 4.2-1
Mass Loading Big Creek

Location
Sample

No.
Big Creek
Segment

Sample
Type

Sample
Date

Flow
CFS

Total Lead Dissolved Zinc

Conc.
µg/L

Load
lbs/day

Conc.
µg/L

Load
lbs/day

BC8109 - 1 RV 01-Jan-97 - - - 2.5 U -

BC8155 - 1 RV 01-Jan-97 - 15 U - 2.5 -

BC8156 - 1 RV 01-Jan-97 - 15 U - 2.5U -

BC8242 - 2 RV 01-Jan-97 - 15 U - 4 -

BC8238 - 3 RV 01-Jan-97 - 15 U - 2.5 U -

BC8239 - 3 RV 01-Jan-97 - 15 U - 2.5 U -

BC260 168463 4 RV 05-Nov-97 24.1 0.33 U 6.93 1

BC260 172068 4 RV 14-May-91 211.3 3 U 20 U

BC260 172103 4 RV 01-Oct-91 5.61 1 U 12 U

BC260 186944 4 RV 25-May-99 604 28 91 1.4 5

BC260 46351 4 RV 09-May-98 254 1.7 2 5 U

Notes:
CFS:  Cubic feet per Second
lbs/day:  pounds per day
µg/L:  Micrograms per liter
RV:  River Sample
U:  Not detected at concentration greater than or equal to the associated value
  -  :  Data not available or mass load not calculated
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5.0  FATE AND TRANSPORT

The fate and transport of metals in surface water and sediment in the Big Creek Watershed are
discussed in this section.  Groundwater data were not available for this watershed.  A conceptual
model of fate and transport, important fate and transport mechanisms, and a summary of the
probabilistic model developed to evaluate fate and transport, were presented in the fate and
transport section in the Canyon Creek report and are not repeated here.  Due to limited available
surface water data for the Big Creek Watershed, the probabilistic model was not used to estimate
expected values for discharge, metals concentrations or mass loading.  Instead, measured values
for these parameters were evaluated and results are presented in this section.  Additionally,
sediment data are not available for the floodplain and Sunshine mine tailings ponds located in
segment BigCrkSeg04, a likely source of metals-impacted sediment to Big Creek and the South
Fork; therefore, potential impacts from these source areas could not be evaluated.

5.1 SUMMARY OF MEASURED CONCENTRATIONS AND MASS LOADING
RESULTS

Segment BigCrkSeg01 contains the headwaters of Big Creek down to just below the First
National mine.  The BLM identified nine source areas in this segment, mostly unnamed prospects
but including the Lucky Boy Mine.  Sampling of three surface water locations in this segment
indicates that metals concentrations are slightly greater than ambient water quality criteria
(AWQC).  Sediment samples were not collected from this segment.

Segment BigCrkSeg02 contains the headwaters of the East Fork of Big Creek to its confluence
with the main stem of Big Creek.  The BLM identified 21 source areas in this segment.  These
areas are mostly unnamed prospects in areas distant from the stream.  The Royal Apex Mine is
located adjacent to Big Creek in this segment.  Sampling of three surface water locations
indicates that metals concentrations in surface water are slightly greater than AWQC.  Soil and
sediment samples were not collected from this segment.

Segment BigCrkSeg03 contains the headwaters of the West Fork of Big Creek down to its
confluence with the main stem of Big Creek.  The BLM identified eight source areas in this
segment.  Sampling of six surface water locations indicates that metals concentrations in surface
water are slightly greater than AWQC.  Sediment samples were not collected from this segment.
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Segment BigCrkSeg04 begins at the confluence of the main stem of Big Creek with the East Fork
and ends at the confluence of Big Creek with the South Fork Coeur d’Alene River.  The BLM
identified 33 source areas in this segment. Sampling of six surface water locations indicates that
metals concentrations in surface water are greater than AWQC.  Metals concentrations in one
sediment sample collected from the floodplain downgradient from the Sunshine Tailings pond at
the confluence of Big Creek with the South Fork exceeded screening levels.  Sediment samples
were not collected from these tailings ponds or from other areas of the floodplain in this segment;
therefore, potential impacts from these source areas could not be evaluated.

Preliminary mass loading estimates were discussed in Section 4.2.  The lowest and highest
dissolved cadmium, lead and zinc and total lead loadings calculated from surface water metals
data for sampling location BC260, located at the mouth of Big Creek, for five sampling events
(May, 1991; October, 1991; November, 1997; May, 1998; and May, 1999) are listed in
Table 5.1-1.

As presented in Section 4.2 and Table 5.1-1, estimates of mass loading, which are based on a
very limited data set, show small but significant contributions of metals from Big Creek to the
South Fork.  As shown in the May 1999 high-flow sampling event, the USGS (2000) estimated
that 91.1 pounds/day of total lead were contributed by Big Creek to the South Fork at sampling
location BC260.

5.2 SUMMARY OF SEDIMENT FATE AND TRANSPORT

Sediment fate and transport processes were presented in Section 3.0.  Results of the sediment
transport evaluation presented in Section 3.0 are summarized in this section.

Big Creek enters the South Fork approximately 3 miles upstream of Kellogg, Idaho. Sediment
derived in Big Creek is transported to the South Fork.  The Big Creek Watershed has a drainage
area of approximately 29.9 square miles with approximately 10.9 miles of mapped channel
length.  The BLM identified 71 potential source areas in the Big Creek Watershed.  Based on
review of aerial photographs, sediment sources in Big Creek are mobilization of channel bed
sediment, bank erosion, and rock debris and tailings piles situated adjacent to channels.

Because no sediment transport data were collected for Big Creek, estimates of sediment transport
for 1999 were made using the sediment transport analysis from Canyon and Ninemile Creeks. 
Estimated total suspended and bedload sediment yield for Big Creek to the South Fork is
approximately 1,440 tons/year.  Of that, approximately 53 percent is fines, 35 percent is sand,
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and 12 percent is bedload.  These estimates likely overestimate the amount of sediment transport
because far fewer discrete sources exist in the Big Creek Watershed than in the Canyon and
Ninemile Creek Watersheds.  Suspended and bedload sediment samples were not collected and
analyzed for metals.  Insufficient data were collected on surface soil and sediment samples from
which to estimate suspended and bedload sediment concentrations.

5.3 SUMMARY OF FATE AND TRANSPORT

Preliminary evaluations of metals sources in Big Creek and subsequent transport to the South
Fork were presented above.  Based on an extremely limited data set, it appears that Big Creek
may be contributing significant amounts of metals to the South Fork.  A primary source of these
metals may be the Sunshine Mine and Mill Complex and its associated tailings piles. Surface
soil, sediment and surface water samples were not collected from these potential sources;
therefore, impacts from these areas could not be evaluated.
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Table 5.1-1
Low and High Instantaneous Metal Loading Values for Sampling Location BC260

Metal
Low

(pounds/day)
High

(pounds/day)

Dissolved Cadmium Not detected 0.03

Total Lead 1.7 91.1

Dissolved Lead 1.31 2.33

Dissolved Zinc 0.9 4.7
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Data Source 
Referencesa Data Source Name Data Source Description Reference

2 URS FSPA Nos. 1, 2, 
and 3                                                                                                                                                          

Fall 1997:  Low Flow and Sediment 
Sampling                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

URS Greiner Inc. 1997.  Field Sampling Plan Addendum 1 Sediment Coring in the Lower 
Coeur d'Alene River Basin, Including Lateral Lakes and River Floodplains                                                                                                                                                                                                                                  
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and Creek 
Surface Water Sampling                                                                                                                                                                                                                                                                                                             
URS Greiner Inc. 1997.  Field Sampling Plan Addendum 3 Sediment Sampling Survey in 
the South Fork of the Coeur d'Alene River, Canyon Creek, and Nine-Mile Creek                                                                                                                                                                                                                                                         

3 URS FSPA No. 4                                                                                                                                                                             Spring 1998:  High Flow Sampling                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    URS Greiner Inc. 1998.  Field Sampling Plan Addendum 4 Adit Drainage, Seep and Creek 
Surface Water Sampling; Spring 1998 High Flow Event                                                                                                                                                                                                                                                                                                                                                            

4 MFG Historical Data 
Spring 1991                                                                                                                                                                                           

Spring 1991:  High Flow Sampling                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program Spring 
1991 High Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill 
Superfund Site: Tables 1 and 2                                                                                                                                                                                                                                                                                                         

5 MFG Historical Data 
Fall 1991                                                                                                                                                                                             

Fall 1991:  Low Flow Sampling                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall 
1991 Low Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill 
Superfund Site: Tables 1 and 2                                                                                                                                                                                                                                                                                                            

6 EPA/Box Historical 
Data                                                                                                                                                                                                   

Superfund Site Groundwater and 
Surface Water Data                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

CH2MHill. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund Site.  
Fax Transmission of Map August 11, 1998                                                                                                                                                                                                                                                                                                                                                                          
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998.  Subject: 2 
Datasets File Attached: BOXDATA.WK4                                                                                                                                                                                                                                                                                                                                                                               

7 IDEQ Historical Data                                                                                                                                                                                                    IDEQ Water Quality Data                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit for 
water years 1993 through 1996                                                                                                                                                                                                                                                                                                                                                                                  
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6, 
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997 
trend Samples.xls                                                                                                                                                                                                                                                                                                                  

Data Source References
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Data Source 
Referencesa Data Source Name Data Source Description Reference

8 EPA/NPDES Historical 
Data                                                                                                                                                                                                 

Water Quality based on NPDES 
Program                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Environmental Protection Agency. 1998. E-mail from Ben Cope August 11, 
1998/September 2, 1998.  Subject: Better PCS Data Files/Smelterville.  Attached: 
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS                                                                                                                                                                                                                                                                                                                
Environmental Protection Agency. 1998. E-mail from Ben Cope August 5, 1998.  Subject: 
State of Idaho Lat/Longs File Attached: PAT.DBF                                                                                                                                                                                                                                                                                                                                                                    
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998.  Subject: 2 
Datasets File Attached: PCSDATA.WK4                                                                                                                                                                                                                                                                                                                                                                               

10 URS FSPA No. 5                                                                                                                                                                                      Common Use Areas Sampling                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland 
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface 
Water, and Drinking Water Supply Characterization                                                                                                                                                                                                     

11 URS FSPA No. 8                                                                                                                                                                                           Source Area Sampling                                                                                                                                                                                                                                                                                                                                                                                                                                                   URS Greiner Inc. 1998. Field Sampling Plan Addendum 8 Tier 2 Source Area 
Characterization Field Sampling Plan                                                                                                                                                                                                                                                                                                                                                      

12 Historical Groundwater 
Data from MFG                                                                                                                                                                                      

1997 Annual Groundwater Data 
Report Woodland Park                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

McCulley, Frick & Gillman. 1998. 1997 Annual Groundwater Data Report Woodland Park                                                                                                                                                                                                                                                                                                                                                                                                                       

13 Mackey K, Yarbrough, S.L. 1995. Draft Removal Preliminary Assessment Report Pine 
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1422-N651-C4-3049                                                                                                                                                                                                                                                                                                                                        
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive 
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National Forest 
Vol. I, Prichard Creek and Eagle Creek Drainages                                                                                                                                                                                                                                                                           
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive 
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National Forest 
Vol. III, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining District 
(Excluding the Prichard Creek and Eagle Creek Drainages)                                                                                                                                                                              
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive 
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National Forest 
Vol. IV, Prichard Creek and Eagle Creek Drainages                                                                                                                                                                                                                                                                          

Data Source References (Continued)

Historical Data on Inactive Mine 
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek 
and Summit Mining District                                                                                                                                                                                                                                                                                                                                                                                         

Historical Data from US 
Forest Service, Idaho 
Geological Survey and 
others                                                                                                                                             
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Data Source 
Referencesa Data Source Name Data Source Description Reference

13 Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive 
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National Forest 
Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining District 
(Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary Properties                                                                                                                                                  

US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East 
Fork Pine Creek Watershed, Shoshone County, Idaho                                                                                                                                                                                                                                                                                                                                                                    

14 Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower Coeur 
d'Alene River Valley, A thesis by M.L. Hoffmann, May 1995                                                                                                                                                                                                                                                                                                                                
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of 
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994                                                                                                                                                                                                                                                                                                           

15 URS FSPA No. 9                                                                                                                                                                                     Source Area Characterization; Field 
XRF Data                                                                                                                                                                                                                                                                                                                                                                                                                                                      

CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of 
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral 
Imaging Techniques                                                                                                                                                                                                                                   

16 Historical Sediment Data                                                                                                                                                                                         U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-Trace 
Element Geochemistry of Lake Coeue d'Alene, Idaho, USA--Part 1: Surface Sediments, 
USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick, and R.B. Cook                                                                                                                                                                                                                                           

US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur 
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results.  Draft.  
October 13, 2000.  Prepared by S.E. Box, A.A. Bookstrom, M. Ikramuddin, and J. 
Lindsey.  Samples collected from 1993 to 1998.                                                                                                                                                                                                                                                        

17 USGS Spokane River 
Basin Sediment Samples                                                                                                                                                                                 

Surface Sediment Samples Collected 
by USGS in the Spokane River Basin                                                                                                                                                                                                                                                                                                                                                                                                                                               

Environmental Protection Agency. 1999. Data Validation Memorandum and Attached 
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999. Subject: Coeur 
d'Alene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals 
Analysis, <63 um fraction, Data Validation, Samples SRH7-SRH30                                                                                                                                                                                           

Electronic Data compiled by USGS                                                                                                                                                                                                                                                                                                                                                                                           

Historical Data from US 
Forest Service, Idaho 
Geological Survey and 
others (continued)                                                                                                                                             

Historical Lateral Lakes Sediment 
Data from F. Rabbi and M.L. 
Hoffman                                                                                                                                                                                                                                                                                                                                                                                                                                               

Historical Sediment 
Core Data: University of 
Idaho (Thesis papers)                                                                                                                                                        

Data Source References (Continued)
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Data Source 
Referencesa Data Source Name Data Source Description Reference

18 USGS Snomelt Surface 
Water Data                                                                                                                                                                                           

Surface Water Data from 1999 
Snomelt Runoff Hydrograph                                                                                                                                                                                                                                                                                                                                                                                                                                                              

USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'Alene 
Office) ftp site                                                                                                                                                                                                                                                                                                                                                                                                                
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured near the 
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'Alene River Basin 
Idaho                                                                                                                                                                                                                                                                                                                              
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the 
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine 
Stations, Coeur d'Alene River Basin Idaho                                                                                                                                                                                                                                                                                                    

22 MFG Report on Union 
Pacific Railroad Right-of-
Way Soil Sampling

Surface and Subsurface Soil Lead 
Data

MFG.  1997.  Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-of-
Way Soil Sampling, Summary and Interpretation of Data.  McCulley, Frick and Gilman, 
Inc. March 14, 1997

23 URS FSPA No. 11A Source Area Groundwater and 
Surface Water Sampling

URS Greiner Inc. 1999. Field Sampling Plan Addendum 11A Tier 2 Source Area 
Characterization

24 URS FSPA No. 15                                                                                                                                                                                            Common Use Area 
Sampling—Spokane River                                                                                                                                                                                                                                                                                                                                                                                                                                      

URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River - Washington 
State Common Use Area Sediment Characterization                                                                                                                                                                                                                                                                                                                               

25 URS FSPA No. 18 Depositional and Common Use Area 
Sediment Sampling - Spokane River

URS Greiner Inc. 2001.  Final Field Sampling Plan Addendum No. 18, Fall 2000 Field 
Screening of Sediment in Spokane River Depositional Areas, Summary of Results.  
Revision 1.  January 2001.

28 USGS National Water 
Quality Assessment 
database

Surface water data for sampling 
location NF50 at Enaville, Idaho.

USGS.  2001.  USGS National Water Quality Assessment database:  
http://infotrek.er.usgs.gov/pls/nawqa/nawqa.wwv_main.gohome.  Data retrieved on August 
2, 2001 for station 12413000, NF Coeur d’Alene River at Enaville, Idaho.

aReference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.

Data Source References (Continued)

W:\02700\0106.012\CSM Unit 1\Upper Watersheds\Big Creek\Attchmt 1.xls



ATTACHMENT 2
Data Summary Tables



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d’Alene Basin RI/FS Big Creek Watershed
RAC, EPA Region 10 Attachment 2
Work Assignment No. 027-RI-CO-102Q September 2001

Page 1

W:\02700\0106.012\CSM Unit 1\Upper Watersheds\Big Creek\Attachment 2.wpd

ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U  Analyte was not detected above the reported detection limit
J  Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment 1 are shown in the data summary tables in the “Ref”
column.



Big Creek - segment BigCrkSeg01

Location Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Location

Date
Depth

Data Summary Table

Shaded Results With (*) Exceed 
Screening Level By More Than 100X

In FeetType Ref

Shaded Sample Results Exceed Screening 
Level By More Than 10X

Boxed Sample Results Exceed 
Screening Level By More Than 1X

Surface Soil  (mg/kg)
TL 13BC8184    --- 85 2.7 45 21000 120 640 250 

TL 13BC8280    --- 100 4.4 27 21000 300 700 780 

Surface Water - Total Metals  (ug/l)
RV 13BC8109    --- 6 35 U 12 U 6 3 U

RV 13BC8155    --- 29 U 5 35 U 12 U 15 U 6 5 U 3 U

RV 13BC8156    --- 29 U 5 35 U 12 U 15 U 5 5 U 4 

Surface Water - Dissolved Metals  (ug/l)
RV 13BC8109    --- 2.3 U 12 5.7 2.5 2.5 U

RV 13BC8155    --- 2.3 U 14 3.7 U 2 2.5 U

RV 13BC8156    --- 2.3 12 3.7 U 1.8 2.5 U

Page 1July 24, 2001



Big Creek - segment BigCrkSeg02

Location Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Location

Date
Depth

Data Summary Table

Shaded Results With (*) Exceed 
Screening Level By More Than 100X

In FeetType Ref

Shaded Sample Results Exceed Screening 
Level By More Than 10X

Boxed Sample Results Exceed 
Screening Level By More Than 1X

Surface Water - Total Metals  (ug/l)
AD 13BC8240    --- 27 4 35 U 12 U 15 U 6 5 U 3 U

AD 13BC8241    --- 29 U 5 35 U 120 15 U 13 5 U 17 

RV 13BC8242    --- 29 U 35 U 12 U 15 U 7 5 U 4 

RV 13BC8242    --- 6 

Surface Water - Dissolved Metals  (ug/l)
AD 13BC8240    --- 2.3 U 8 U 3.7 U 2 U 2.5 U

AD 13BC8241    --- 2.3 U 11 3.8 2 3.8 

RV 13BC8242    --- 6 8 U 3.7 U 3 4 

Page 1July 24, 2001



Big Creek - segment BigCrkSeg03

Location Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Location

Date
Depth

Data Summary Table

Shaded Results With (*) Exceed 
Screening Level By More Than 100X

In FeetType Ref

Shaded Sample Results Exceed Screening 
Level By More Than 10X

Boxed Sample Results Exceed 
Screening Level By More Than 1X

Surface Soil  (mg/kg)
TL 13BC8279    --- 85 U 1.2 17 10000 25 620 24 

TL 13BC8282    --- 85 U 1.5 14 17000 30 2700 27 

Surface Water - Total Metals  (ug/l)
AD 13BC8235    --- 29 U 5 35 U 12 U 15 U 4 5 U 3 U

AD 13BC8236    --- 29 U 6 35 U 540 15 U 21 5 U 10 

AD 13BC8237    --- 29 U 6 35 U 12 U 15 U 5 5 U 3 U

RV 13BC8238    --- 29 U 6 35 U 12 U 15 U 9 5 U 4 

RV 13BC8239    --- 29 U 4 35 U 12 U 15 U 5 5 U 3 U

AD 13BC8244    --- 29 U 3 U 35 U 830 15 U 3 5 U 3 U

Surface Water - Dissolved Metals  (ug/l)
AD 13BC8235    --- 2.3 U 8 U 3.7 U 2 U 2.5 U

AD 13BC8236    --- 2.3 U 8 U 11 2 U 2.5 U

AD 13BC8237    --- 2.3 U 8 U 3.7 U 2 U 2.5 U

RV 13BC8238    --- 2.3 U 8.5 3.7 U 2 U 2.5 U

RV 13BC8239    --- 2.3 U 9.4 5.5 2 2.5 U

AD 13BC8244    --- 2.3 U 8 U 8.3 6 2.5 U

Page 1July 24, 2001



Big Creek - segment BigCrkSeg04

Location Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Location

Date
Depth

Data Summary Table

Shaded Results With (*) Exceed 
Screening Level By More Than 100X

In FeetType Ref

Shaded Sample Results Exceed Screening 
Level By More Than 10X

Boxed Sample Results Exceed 
Screening Level By More Than 1X

Surface Soil  (mg/kg)
TL 13BC8171    --- 210 2.1 11 35000 18 120 7 

TL 13BC8172    --- 85 U 2.2 26 20000 41 930 120 

TL 13BC8281    --- 85 U 1.3 14 8200 23 1000 15 

Sediment  (mg/kg)
HA 2SF505 12/12/1997 0 623 22 J 9.11 70.8 J 39900 1900 3060 0.54 8.42 J 1470 *

Surface Water - Total Metals  (ug/l)
RV 2BC260 11/05/1997 7.3 1 0.069 U 0.78 U 53.3 J 0.33 U 63.6 0.13 J 0.22 U 12.3 U

RV 4BC260 05/14/1991 0.2 U 3 U 20 U

RV 5BC260 10/01/1991 0.2 U 1 U 21 

RV 18BC260 05/25/1999 2600 28 240 70 

RV 3BC260 05/09/1998 5.8 1 U 0.1 U 3 U 29.8 1.7 11.5 0.2 UJ 0.3 U 5 U

OF 8BC626 04/04/1996 55.9 5 U 5 U 5 U 55.6 1.61 5.1 0.2 U 1 U 5.3 

OF 8BC626 03/26/1998 45 U 40 U 2 U 3 U 25 U 18.5 0.2 U 4 U 20.9 

SP 13BC8140    --- 29 U 5 35 U 580 15 U 780 5 U 4 

AD 13BC8243    --- 29 U 4 35 U 150 15 U 11 5 U 9 

AD 13BC8258    --- 29 U 5 35 U 74 15 U 5900 5 U 3 U*
AD 13BC8259    --- 29 U 6 35 U 17 15 U 17 5 U 3 U

Surface Water - Dissolved Metals  (ug/l)
RV 2BC260 11/05/1997 7.13 1.2 0.04 U 0.62 46.7 0.18 61.4 0.2 U 0.03 U 6.93 

RV 4BC260 05/14/1991 0.2 U 3 U 20 U

RV 5BC260 10/01/1991 0.2 U 1 12 U

RV 18BC260 05/25/1999 1 14 1 2.8 1.4 

RV 3BC260 05/09/1998 5.9 1 U 0.1 U 3 U 20 U 0.5 U 8.8 0.2 UJ 0.3 U 5 U

SP 13BC8140    --- 2.3 U 12 3.7 U 1.2 2.5 U

AD 13BC8243    --- 2.3 U 13 11 2 2.5 U

AD 13BC8258    --- 2.8 14 56 5200 2.5 U*
AD 13BC8259    --- 2.3 U 13 6.2 3 2.5 U

Page 1July 24, 2001
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Date:

Time:

Report:  cda3011_SLCLS

Page:
Run #:

24 MAY 2001

10:54 1
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Total Metals Concentrations in Surface Soil
Segment BigCrkSeg01

Units:  mg/kg

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Zinc

2

2

2

2

2

2

2

2

2

2

2

2

2

2

85

2.7

27

        21,000

120

640

250

100

4.4

45

        21,000

300

700

780

22

9.8

100

        65,000

171

         3,597

280

2

0

0

0

1

0

1

Analyte Name
Quantity

Tested
Quantity
Detected

Minimum
Detected

Value

Maximum
Detected

Value
Screening
Level (SL)

Quantity
Exceeding 
1X the SL

0

0

0

0

0

0

0

0

0

0

0

0

0

0

92.5

3.55

36

        21,000

210

670

515

Average
Detected

Value

0.11

0.34

0.35

< 0.001

0.6

0.06

0.73

Coefficient
of 

Variation

Quantity
Exceeding 
10X the SL

Quantity
Exceeding 

100X the SL



Date:

Time:

Report:  cda3011_sw

Page:
Run #:

22 MAY 2001

12:13 2
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Total Metals Concentrations in Surface Water
Segment BigCrkSeg01

Units:  ug/L

Cadmium

Manganese

Zinc

3

3

3

3

3

1

5

5

4

6

6

4

2

50

30

3

0

0

Analyte Name
Quantity

Tested
Quantity
Detected

Minimum
Detected

Value

Maximum
Detected

Value
Screening
Level (SL)

Quantity
Exceeding 
1X the SL

0

0

0

0

0

0

5.33

5.67

4

Average
Detected

Value

0.11

0.1

< 0.001

Coefficient
of 

Variation

Quantity
Exceeding 
10X the SL

Quantity
Exceeding 

100X the SL



Date:

Time:

Report:  cda3011_sw

Page:
Run #:

22 MAY 2001

12:13 1
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BigCrkSeg01

Units:  ug/L

Cadmium

Copper

Iron

Manganese

3

3

3

3

1

3

1

3

2.3

12

5.7

1.8

2.3

14

5.7

2.5

0.38

3.2

         1,000

20.4

1

3

0

0

Analyte Name
Quantity

Tested
Quantity
Detected

Minimum
Detected

Value

Maximum
Detected

Value
Screening
Level (SL)

Quantity
Exceeding 
1X the SL

0

0

0

0

0

0

0

0

2.3

12.7

5.7

2.1

Average
Detected

Value

< 0.001

0.09

< 0.001

0.17

Coefficient
of 

Variation

Quantity
Exceeding 
10X the SL

Quantity
Exceeding 

100X the SL



Date:

Time:

Report:  cda3011_sw

Page:
Run #:

22 MAY 2001

12:13 4
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Total Metals Concentrations in Surface Water
Segment BigCrkSeg02

Units:  ug/L

Arsenic

Cadmium

Iron

Manganese

Zinc

3

3

3

3

3

1

3

1

3

2

27

4

120

6

4

27

6

120

13

17

50

2

300

50

30

0

3

0

0

0

Analyte Name
Quantity

Tested
Quantity
Detected

Minimum
Detected

Value

Maximum
Detected

Value
Screening
Level (SL)

Quantity
Exceeding 
1X the SL

0

0

0

0

0

0

0

0

0

0

27

5

120

8.67

10.5

Average
Detected

Value

< 0.001

0.2

< 0.001

0.44

0.88

Coefficient
of 

Variation

Quantity
Exceeding 
10X the SL

Quantity
Exceeding 

100X the SL



Date:

Time:

Report:  cda3011_sw

Page:
Run #:

22 MAY 2001

12:13 3
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BigCrkSeg02

Units:  ug/L

Cadmium

Copper

Iron

Manganese

Zinc

3

3

3

3

3

1

1

1

2

2

6

11

3.8

2

3.8

6

11

3.8

3

4

0.38

3.2

         1,000

20.4

42

1

1

0

0

0

Analyte Name
Quantity

Tested
Quantity
Detected

Minimum
Detected

Value

Maximum
Detected

Value
Screening
Level (SL)

Quantity
Exceeding 
1X the SL

1

0

0

0

0

0

0

0

0

0

6

11

3.8

2.5

3.9

Average
Detected

Value

< 0.001

< 0.001

< 0.001

0.28

0.04

Coefficient
of 

Variation

Quantity
Exceeding 
10X the SL

Quantity
Exceeding 

100X the SL



Date:

Time:

Report:  cda3011_SLCLS

Page:
Run #:

24 MAY 2001

10:54 2
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Total Metals Concentrations in Surface Soil
Segment BigCrkSeg03

Units:  mg/kg

Cadmium

Copper

Iron

Lead

Manganese

Zinc

2

2

2

2

2

2

2

2

2

2

2

2

1.2

14

        10,000

25

620

24

1.5

17

        17,000

30

         2,700

27

9.8

100

        65,000

171

         3,597

280

0

0

0

0

0

0

Analyte Name
Quantity

Tested
Quantity
Detected

Minimum
Detected

Value

Maximum
Detected

Value
Screening
Level (SL)

Quantity
Exceeding 
1X the SL

0

0

0

0

0

0

0

0

0

0

0

0

1.35

15.5

        13,500

27.5

         1,660

25.5

Average
Detected

Value

0.16

0.14

0.37

0.13

0.89

0.08

Coefficient
of 

Variation

Quantity
Exceeding 
10X the SL

Quantity
Exceeding 

100X the SL



Date:

Time:

Report:  cda3011_sw

Page:
Run #:

22 MAY 2001

12:13 6
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Total Metals Concentrations in Surface Water
Segment BigCrkSeg03

Units:  ug/L

Cadmium

Iron

Manganese

Zinc

6

6

6

6

5

2

6

2

4

540

3

4

6

830

21

10

2

300

50

30

5

2

0

0

Analyte Name
Quantity

Tested
Quantity
Detected

Minimum
Detected

Value

Maximum
Detected

Value
Screening
Level (SL)

Quantity
Exceeding 
1X the SL

0

0

0

0

0

0

0

0

5.4

685

7.83

7

Average
Detected

Value

0.17

0.3

0.86

0.61

Coefficient
of 

Variation

Quantity
Exceeding 
10X the SL

Quantity
Exceeding 

100X the SL



Date:

Time:

Report:  cda3011_sw

Page:
Run #:

22 MAY 2001

12:13 5
0

Project: Coeur d'Alene basin RI/FS,  WA No. 027-RI-CO-102Q

Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BigCrkSeg03

Units:  ug/L

Copper

Iron

Manganese

6

6

6

2

3

2

8.5

5.5

2

9.4

11

6

3.2

         1,000
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SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI.  The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1.  For each of the COPCs listed in Table 1, a screening level was selected.

The screening levels were used in the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS).  The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values). 
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level.  If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels. 
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.
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Table 1
Chemicals of Potential Concern

Chemical

Human Health COPC Ecological COPC

Soil/Sediment Groundwater
Surface
Water Soil Sediment

Surface
Water

Antimony X X

Arsenic X X X X X

Cadmium X X X X X X

Copper X X X

Iron X

Lead X X X X X X

Manganese X X

Mercury X X

Silver X

Zinc X X X X X X
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Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d’Alene River

Basin and Coeur d’Alene Lake

Chemical

Surface
Water Total

(µg/L)

Surface
Water Dissolved

(µg/L)

Groundwater
Total
(µg/L)

Groundwater
Dissolved

(µg/L)

Antimony 6a 2.92b 6a 2.92b

Arsenic 50a 150c,d 50a 150c,d

Cadmium 2e 0.38b 2e 0.38b

Copper 1e 3.2c,d 1e 3.2c,d

Iron 300a 1,000c,d 300a 1,000c,d

Lead 15a 1.09b 15a 1.09b

Manganese 50a 20.4b 50a 20.4b

Mercury 2a 0.77c,d 2a 0.77c,d

Silver 100a 0.43c,d 100a 0.43c,d

Zinc 30e 42c,d 30e 42c,d

a40 CFR 141 and 143.  National Primary and Secondary Drinking Water Regulations.  U.S. EPA Office of  Water. 
 Office of Groundwater and Drinking Water.  http://www.epa.gov/OGWDW/wot/appa.html.  October 18, 1999.
bDissolved surface water 95th percentile background concentrations calculated from URS project database. 
cFreshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
 column.
dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
 CaCO3) in the water column. 
 Values above correspond to a hardness value of 30 mg/L. 
eToxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on  Aquatic Biota:  1996
 Revision.  U.S. Department of
 Energy.  Office of Environmental Management.  ES/ER/TM-96/R2.  Value based on total metals concentration.

Note:
µg/L - microgram per liter
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Table 3
Selected Screening Levels for Surface Water—Spokane River Basin

Chemical

SpokaneRSeg01 SpokaneRSeg02 SpokaneRSeg03

Surface
Water Total

(µg/L)

Surface
Water

Dissolved
(µg/L)

Surface
Water Total

(µg/L)

Surface
Water

Dissolved
(µg/L)

Surface
Water Total

(µg/L)

Surface
Water

Dissolved
(µg/L)

Antimony 6a 2.92b 6a 2.92b 6a 2.92b

Arsenic 50a 150c 50a 150c 50a 150c

Cadmium 2e 0.38b 2e 0.38b 2e 0.38b

Copper 1e 2.3c,d 1e 3.8c,d 1e 5.7c,d

Iron 300a 1,000c 300a 1,000c 300a 1,000c

Lead 15a 1.09b 15a 1.09b 15a 1.4c,d

Manganese 50a 20.4b 50a 20.4b 50a 20.4b

Mercury 2a 0.77c 2a 0.77c 2a 0.77c

Silver 100a 0.22c,d 100a 0.62c,d 100a 1.4c,d

Zinc 30e 30c,d 30e 50c,d 30e 75

a40 CFR 141 and 143.  National Primary and Secondary Drinking Water Regulations.  U.S. EPA Office of  Water. 
 Office of Groundwater and Drinking Water.  http://www.epa.gov/OGWDW/wot/appa.html.  October 18, 1999.
bDissolved surface water 95th percentile background concentrations calculated from URS project database. 
 Technical  Memorandum.  Estimation of Background Concentration in Soils, Sediments, and Surface Waters.  
 Coeur d’Alene Basin RI/FS.  URS.  May 2001.
cFreshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
 column.
dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
 (mg/L of CaCO3) in the water column.
eToxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on  Aquatic Biota:  1996
 Revision.  U.S. Department of Energy.  Office of Environmental Management.  ES/ER/TM-96/R2.  Value based
 on total metals concentration.
 
Note:
µg/L - microgram per liter
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Table 4
Selected Screening Levels—Soil and Sediment

Chemical

Upper Coeur d'Alene River
Basin

Lower Coeur d'Alene River
Basin Spokane River Basin

Soil
(mg/kg)

Sediment
(mg/kg)

Soil
(mg/kg)

Sediment
(mg/kg)

Soil
(mg/kg)

Sediment
(mg/kg)

Antimony 31.3a 3.30b 31.3a 3c 31.3a 3c

Arsenic 22b 13.6b 12.6b 12.6b 9.34b 9.34b

Cadmium 9.8d 1.56b 9.8d 0.678b 9.8d 0.72b

Copper 100d 32.3b 100d 28c 100d 28c

Iron 65,000b 40,000c 27,600b 40,000c 25,000b 40,000c

Lead 171b 51.5b 47.3b 47.3b 14.9b 14.9b

Manganese 3,597b 1,210b 1,760a 630c 1,760a 663b

Mercury 23.5a 0.179b 23.5a 0.179b 23.5a 0.174c

Silver 391a 4.5c 391a 4.5c 391a 4.5c

Zinc 280b 200b 97.1b 97.1b 66.4b 66.4b

aU.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
 http://www.epa.gov/region09/wasate/sfund/prg.  February 3, 2000.
bTechnical Memorandum.  Estimation of Background Concentration in Soils, Sediments, and Surface Waters.  
 Coeur d’Alene Basin RI/FS.  URS.  May 2001.
cValues as presented in National Oceanographic and  Atmospheric Administration Screening Quick Reference
 Tables, NOAA HAZMAT Report 99-1, Seattle, WA.  M. F. Buchman, 1999.  Values generated from numerous
 reference documents.
dFinal Ecological Risk Assessment.  Coeur d’Alene Basin RI/FS.  Prepared by CH2M HILL/URS for EPA 
 Region 10.  May 18, 2001.  Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligram per kilogram
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